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The C-123 can’t stop on a dime- 

but it can land in 700 feet! 


FAIRCHILD 

tliettf! OKItlH • HUElSTtM ID, MltVltUD 

A DMsIet ofFalrMi Eaflae a«4 Airfhne Car/nnHIc 


Msec the most agile, the most sure-footed 
transport in the world — (he Fairchild 
C-123. It is capable of air-lifting up (o 
60 troops, or up to eight tons of bulk 
combat cargo — and it needs no mile-long 
concrete runway. 

Almost any clearing, almost any held is 
a potential C-123 airbase: even deeply 


rutted, ungraded, or sandy grounds are 
taken in stride by this rugged ship. And 
sophisticated aerodynamic design makes 
possible a landing run of only 700 feet— 
a takeoff run only a little longer. 
Performance, ruggedness, payload and 
versatility . , . these are traditional ball- 
marks of Fairchild aircraft. 



AVIATION CALENDAR 



PRESENTS j^j^gSTONtS IN 


ftV\MI0N 


Bird Boy Art Smith 

Whenever daring exploits of pioneer aviators are chron- 
icled, the name of Bird Boy Art Smith is sure to appear. 
From the time he flew his first Curtiss-type biplane in 
1911 until his death in 1926, An Smith dedicated his 
life to aviation. 

The romance of his life was heightened by the un- 
selfish encouragement of his mother and father, who 
mortgaged their home so that their son could have the 
money to build his first airplane. Another inspiration 
of his early years was his sweetheart, Aimee Cour. 
They eloped in 1912 in what is considered to be the 


^‘heeap^taltOl 


vented dozens of breath-ca 
of millions throughout the 


, S. Dakota, and 
set the world record 
sky writing and in- 
tunts to win acclaim 
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Aircraft Producers advise.. “as tolerances 




become tighter, Laminum” is a must!” 


Th« demand for Laminum Shims has grown so much 
during Ihe past few months that we wondered just exactly 
why, where and how they are being used so extensively. 
Wc put the question to assembly specialists in major air- 
craft plants, and hei'e si's their answers — not what we say, 
but what then say about the use of Laminum Shims in 
modern aircraft production . . . 

cations with Laminum Shims. VVilhoul (hem, the wing compo- 
nents would lend to twist with the forces of modern jet flight." 
"S/iiffls must lie fiat lor a close fit, which we alwaija get with 
^minum Shims. M tolerances become tighter, Laminum 

“In (he past we would cither have to wait for an available 
lathe, or grind or hand-file a shim to fit. With Laminum, wc 
do a precision job in minutes." 

“Laminum Shim units cost about the same as solid shims. But 
they eliminate material losses. Reduce inventory and handling. 
S/reomfinc production.’' 


LAMINATED SHIMS OF 



are cuatom-m.ade precisely to blueprint. Lami- 
nations are completely surface-bonded to look 
and act like solid metal, yet quickly p-e-e-l to a 
precision fit right at assembly. Available in 
Brass, low carbon Steel and Type 302 Stainless, 
with .002" or .008" laminations. Also in Alumi- 
num with .003' laminations. Laminum Shims 
eliminate costly extra operations : no machining 
... no grinding ... no stacking ... no miking. 
And no grit between layers — ever! 


FREE! Actual sam- 
pic of LxMiMJM — also 
illustrated Etigineer. 

for your cojiy today. 


lb LAMINATED Q 
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SHIM HEADQUARTERS SINCE I8t3 




Aeroquip Announces a NEW 



3000 ''S' Self-Sealing Coupling 


SAFE. , . may ba checked vitually er ma 
SIMPLE... .here are ar.ly13part, plac 
FOOLPROOF . . . there ic ne .table mter 

NO FLUID LOSS . the patented Aero 







where the 
enls fluid lesi 


NO AIR INCLUSION . . . th« coupling cannot adn.it 


fluid 


Designed to meet tin requirements of propesed military ^eciflcetien MIL*C*25427 


It took Aeroquip to improve on Aeroquip Self-Sealing 
Couplings! 

The new 3200 Series Sell-Sealing Coupling offers the 

well known: NO fluid^ loss upon disconnectton; NO*air^ inclu- 
sion during connection. In addition, it offers plus advantages 

lf°oircraft, ^ 

It's fosi odingl A quick quarter-turn of the union nut 
fully connects the halves and assures full flow of fluid, An 
oxiol pull on the union nut disconnects the coupling causing 
the halves to spring apart instantly with valves closed. 

II features visual and manual check for locked position/ 


By noting the position of the locking hex, or attempting to 
turn the union nut, or by tugging on the attached hose line, 
anyone con tell whether the coupling is fully connected. 
Once connected, the coupling cannot unlock accidentally 

It feotures simplicity of design . . . precision construc- 
tion' Developed especioily for use on modern oirfrome and 
engine hydraulic systems up to 3000 psi. at 275°F., the 
3200 Series Self-Sealing Coupling Is highly recommended 
for use wherever lines must be disconnected while systems 

For further informollon, write for Engineering Bulletin 
AEBT4. 



^Aeroquip 

AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO. COUPLING CORPORATION, BURBANK, CALIFORNIA 


UNION Nur THUEADS ENOACED 

during gusrter-tutn connection, Poppet 
valve is displaced but tubular valve is 
still closed. There is no leakage path at 
this point, or at any lime during dis- 
placement of valves. 






Announcing . . . 

FENWAL’S NEW lET ENGINE HARNESS AND 
INTERCHANGEABLE THERMOCOUPLES, PROVIDING 

• Operation at temperatures over 1200°F 

• Foolproof installation, simplest maintenance 


A NEW CONCEPT IN TERMINALIZATION 

Penwal's new concept of Button Terminalization for integrated assembly 
of thermocouples and harness allows a new ease of installation. Only two 
bolts — and buttons make firm, reliable electrical contact! It can actually 
be installed in 15 minutes by a mechanic who has never seen it before. Ail 
the thermocouples are offset — and can only be isistalled in one way. And 
should a thermocouple go bad all you have to do is remove two bolts and 
insert another thermocouple. And that's a great advantage in maintenance. 





DIFFERENTIAL EXPANSION NO PROBLEM 

Fenwal's new Button Terminalized harness is rigid, yet flexible enough 
so that differential expansion will not cause difficulties. It is so designed 
that even when bolted in place the harness is flexible enough so that no 
great stresses are placed upon the thermocouple bosses or mounting boa-tes 
for the harness. ‘That means holding brackets do not have to be “beefed 
up" in order to withsUnd large forces due to differential expansion. 



SOLID STAINLESS STEEL CASING PROTECTS WIRES 

Even the wires on the Fenwal harness are encased in an insulated 
blanket and inserted in a stainless steel covering. This prevents the 
wire from becoming frayed and unraveled during installation or from 



BALANCED RESISTANCE HARNESS 

The resistance path from each thermocouple to the 
indicator is equal, minimizing undesired circulating 
currents and enabling maximum accuracy. 



ENGINE TEMPERATURE INDICATION AND/OR CONTROL 



Fenwal's new Button Terminalized thermocouple and harness 
assembly is ideal for indicating temperature. It is also used for 
control because of the great reliability of the Fenwal thermo- 
couple. In fact, Fenwal thermocouples and harnesses can be used 
on any size gas turbine aircraft engine. They will withstand am- 
bient temperatures over 1200*P. 



ControU Temperofure ... Precisely 




Hew Holley’s 
Compressor Governors 
Help New Jets to 
Supersonic Speeds 

“City-savers" Air Force men call them: the J-57- 
powered F-100, F-lOl, F-102 and Navy F8U. with 
level flight speeds faster than sound. And city-savers 
they could well be. Certainly their rapid approach 
to the fringe of Mach 2 heralds a new era in the 
progress of jet flight. 

Sharing in the development of this new brood of 
supersonic fighters, Holley engineers, working close- 
ly with Pratt i Whitney Aircraft on the J-57 engine, 
designed the compressor bleed goi ernor. 

This new Holley compressor bleed governor is one 
more example of Holley's continuing leadership in 
the design, development and manufacture of supe- 
rior engine control systems for both military and 
civilian use 



When the heat's on... 


Do your speci/ientions call for operations in 
extreme temperotiircs with precision accuracy 
and unf ailin g dependability in gear control 
systems, actuators, accessory drives or mini- 
aturized rotary electrical equipment? If so. 
Western Gear designing, manufacturing and 




research skills can quickly step in to solve your 
most difficult problems with on-time deliver- 
ies. Forty years of aircraft industry experience 
assures satisfaction. Consult us nowl 


"The difference is reliability" • Since 1888 
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Get latest data on Silastic 
Mail coupon today 


Whether (he tcmperaCure rcEislers — 130F or odO F. 
Silastie'^ stays elastic . . . keeps its shape. That's why this 
versalile Dow CorninE .silicone rubber is ideal for jet 
eoEine hose. (le-icinE ducts, fuel tank ventilatins hose and 
aliEnment couplinEs on jet cnEine lubioE. l.eadins rubber 
companies fabricate Silastic hose, ducts and tubins in 
virtually any size, cross-sectional shape or color. 


Typical Properties of Silastic for Hose, Ducts and Tutting 

• Tciiii.craliir.- riitigc. *F -130 lo 500 


Mrst in silicones 1 


II you consider ALL the properties ol a silicone rubber, you’ll specify SIIHSTIC. 


^DOW CORNING CORPORATION * MIDLAND, MICHIGAN 
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PARTURE 


FOR AIRCRAFT TURBINES 


High speeds, high temperatures and heavy loads . . . both 
radial and thrust . . . characterize bearing applications for 
turbines used in present ultra-fast aircraft. 

New Departure’s Aircraft Bearing Research Program has 
produced ball bearing for highly satisfactory operation in 
small, medium and large turbines and their accessories. 
Under this program, ball bearings of different steels dimen- 
sionally stabilized for high-temperature operation have been 
developed and produced. Needs for bearings with high-thrust 
capacity and varied lubricating methods have been met. And, 
bearings with various geometrical specialities to satisfy diffi- 
cult mounting and operational requirements were designed. 
Beyond this, New Departure is working on bearing develop- 
ments for the more powerful, faster aircraft of tomorrow. 

For further details, send for Folder TB, on turbine bearings. 



EW DEPARTURE 


SION OF GENERAI 
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BRISTOL, CO 


2220 HANDS work together 

'-> Chandler -Evans 

“fjs j ... to produce thejinest 




Here at the Chandler-EvanM plant in VVesf Hartford, 
young, aggressive and imaginative engineers join 
forces with seasoned specialists who contribute val- 
uable experience gained in years of significant 
achievement, Here, HESEARCH works in completely 
eguipped, modern laboratories to provide the 
advanced data ' ' ’ • 


. . which ENGINEERING bases 

always newer, finer designs. And PRODUCTION 
converts these designs into the precision fuel con- 
trol systems and aircraft compon«nfs that have 
played a vital part in establishing so many of the 
important "firsts" in atiafion’s progress. 




°^.«ffgres«iveyo 


Wiien yeu work with CCCO, 
your projects are in good handsf 


CHARTfR OAK fiOUlEVAAD, WIST HAHTFOW I, CONN. 

-Vaher* 0 / .iff Aircrafl Aecessoriea Produced Today ^ 
to ftleet Tomorrow's Progress 


AIRCRAFT FUEL 
CONTROL SYSTEMS 
and COMPONENTS 
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B.F.Goodrich 


4 hot recipes that do away with icing 


Come of chese recipes for ice protection 
O require more lieat than others. But 
aJ] of them call for B. F. Goodrich elec- 
trically heated rubber to give just the 
right amount of heat— in the right places. 
Notice how B. F. Goodrich heated 
rubber fits snugly around the tricky 
curves and corners on these different air- 
plane parts. And how the ice problem 

1. On propellers, it prevents ice from 
reducing propeller efficiency and cut- 
ting down plane speed. 

2.0a reel oil coolers, like these on the 
KB-50 {Hayes modification), it keeps 
ice from choking off vital air supply. 


3. On air intakes, it insures smooth flow 
of air to engine parts and cabin heat- 
ing system. 

4. On pitot mast, it prevents ice from 
clogging air speed indicator and 
giving faulty readings on insrru- 

In B. F. Goodrich heated rubber, 
resistance wires are sandwiched between 
rubber plies, then vulcanized intoa flexi- 
ble. lightweight unit. It can be easily 
cemented on the part or attached 
mechanically, 

Other heated rubber applications for 
ice protection or heat control include 
antenna masts, wing and empennage 


leading edges, spinner domes, jet 
engine air intakes, and radar equipment. 
If you are looking for the most effi- 
cient method of applying spot heat, 
consult a B. F. Goodrich engineer. He’ll 
be pleased to help. 
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EDITORIAL 
lATA Faces the Issues 


The skirling of iwgpipcs has hardly died away in the 
mistv air atop Edinhurgli Castle, but delegates to the 
annual general meeting of the International Air Trans- 
port Assn, can already hear the click of castenets and 
trumpet fanfares of the bull ring that is in store for their 
next meeting in Spain. Tlie 12th aimnal general meet- 
ing in Edinbiirgli was notable for scs cral rea.sons. 

First, there was the su|3erh hospitality of the host 
British airlines— British Overseas Airways Corp., British 
European Airways. Hunting Clan and Airwotk. Ever\- 
body who partici|3atcd in the lAT.A program, from the 
time of the stirring military tatoo on the parade ground 
of Edinburgh Castle to tlic final formal ball, will join us 
in congratiilatiag the British host airlines on a job well 

Second, there uas a marked air of determination to 
face squarely the problems looming in the jet transport 
era and to get on with the job of preparing for them 
now. both technically and economically. The technical 
side of I.Vr.A is well into its program to |>re|jarc for 
the jet age. Tlies' are working closch' with the Inter- 
national Civil Asiation Organization. Tlie full text of 
the technical committee report presented by Capt. .An- 
sehne A'cmicuwc, executive vice |jrcsidcnt of Sabena 
Belgian AN^orld .Airlines, merits close study by both 
operations and management executives of airlines the 
world over. 

No Place for Political Boundaries 

W'c think one of the most significant portions of this 
report is the firm stand taken to abolish air traffic control 
areas based upon national political boundaries. 'Hiis 
use of political boundaries in air traffic control procedures 
has no place in commercial asiation. even with the 30n 
mph. speeds of current piston pouerecl trans|jorts. It 
will become downright dangerous with the advent of -100 
mph. turboprop airlines and 500 to 600 mph. turbojet 
transports. As the lAT;) technical rqjort mentioned, 
even now an aircraft has often passed through one of 
these artificial control areas before it has receisecl pro])er 
clearance. The combination of aircraft speed anti cinn- 
muiilcation delays makes this a routine occurrence in 
European airline o|5crations. 

The technical committee also recommended that 
future ait traffic control systems should he based upon 
area rather than route concept. A\'c already can see how 
the technical capabilities of current aircraft, .such as the 
Lockheed 1649. Douglas Sesen Seas and Bristol Britan- 
nia. lia\c made traditional airways concepts obsolete. A 
switch from route to area control is an absolute must if 
airline operators are to achieve maxiinum operational 
flexibility from their new cc|uipment and give the travel- 
ling public the most efficient and economical service. 

Anotliei point worth noting in the technical commit- 
tee report is its plea for international cooperation in the 
development of new navigation and traffic control cc|uip- 
ment. with large scale evaluations conducted jointly bv 
all the governments involved, lliis contrasts with the 
past procedure of developing national systems to the 
point of operational use and then fighting it out on a 


nationalistic Ixisis all over the world to plug a particular 
equipment system Airline ))ilots now flying international 
routes can testify that the old system has not yet pro- 
duced the results thev really need. 

During the past six months, there has lx;en an encour- 
aging trend in civil aviation business to get down to hard 
headed thinking and action on jet age problems. W'e 
have seen evidence of this in the recent reorganization of 
the Civil Aeronautics .Administration, in the special 
group created at ICAO's Caracas meeting headed bv Dt. 
Edward W'arncr and bv the technical discussions of 
I.ATA, 

Economic Revolut'ion Pending 

If this spirit and energy continues over the next few 
years, the advent of jet transports will come as a smooth 
operational transition that will provide better service to 
the traveling public with lower fares, and not the noisy 
chaos that has been predicted bv some pessimistic proph- 
ets. In addition to the technical revolution wrought bv 
gas turbine ])nwered transports, there already are signs 
that an economic revolution is in the making as a result 
of their capabilities. It was most encouraging to hear 
Lord Douglas, chairman of BEA and current t.ATA prc.si- 
dent, call for the same frank energetic approach to the 
economic problems of the jet transport era as that already 
being displaced bv technical groups. 

llic first rumblings of a jet age economic revolution 
came last summer with new low fares for third-class-tvpc 
travel propo.sed by Pan .American A\'orld Airwavs for 
transatlantic routes and the cut-rate, exciirsion-tvpc fares 
propo.sed by Trans A\'orlcl .Airlines. Tlie Cannes traffic 
conference took a step in the right direction, although 
there will be considerable argument as to whether it was 
far enough or fast enough. Tlierc is little doubt now that 
.some very basic revisions will have to be made in the 
international rate structure to accommodate the new 
demands of jet age traffic. 

.As Lord Douglas ])ointcd ouf. there must be a place for 
the tnrbrsprop transport in the jet age fare structure to 
allow both the operators and tlie traveling public to take 
full advantage of its lower operating costs. '’Tliis is 
where I think the turboprop comes back into the picture 
again." he told the I.ATA Edinburgh meeting. "I think 
it probable that in practice this kind of aeroplane will 
offer a level of operating costs significantly lower than 
those of pure jets. If this were |>roved to be the case, 
we in I.AT.A will face a tariff problem perhaps more 
difficult than any we have met before. For it would 
surely be the duty of airlines in lAT.A. not only to 
offer the traveling public the advantages of increased 
speed which introduction of the pure jet makes possible, 
but also to give the public a choice of slower service at 
lower fares, llii.s may soon become the mo.st important, 
most difficult issue I.AT.k has ever liad to tackle.” 

■As long as I.AT.A can be as forthright and courageous 
in facing future issues as the atmosphere of the twelfth 
annual general meeting indicated, vve think the traveling 
public can look fonvard to getting better service at lower 
fares in the jet age. —Robert Hotz 


SWITCHES 



From Kidde: 

Push-button fire fighting! 


The extinguishing agent: CFsBR, CB, MB, 
CF2BR2 or CO2 . . . pressurized in “Main” and 
“Reserve” spheres of strong, lightweight steel. 

The method of operation: Manual actuation 
(cable or electrical switch) by the pilot. 

The discharge time: Almost instantaneous— from 
.5 to .9 of a second. 

Designed and perfected by Kidde aviation 
engineers, specialists in aircraft Are Aghting prob- 
lems for more than 25 years, Kidde Nacelle Fire 
Extinguishing Systems offer dependable, fast-act- 
ing protection plus almost unlimited installation 
Aexibility. 

For recharging and service, Kidde has strategi- 
cally located stations in the United States, Canada 
and throughout the world. 

For further protection: The Kidde Aircraft Con- 


tinuous Automatic Resetting Fire Detector, whose 
sensitive, nacelle-installed element immediately 
signals the pilot at (he Arst sign of Are or abnormal 
engine overheat. 

Kidde engineers are now working hand in hand 
with those interested in aircraft Are protection and 
safety, developing new extinguishing agents, cor- 
rosion inhibitors and special systems for ambient 
temperatures up to 250” F. Other Kidde aircraft 
safety projects include high pressure oxygen equip- 
ment, inffation equipment, Aotation equipment, 
crash Are prevention systems, purging and pressur- 
ization systems. 

If you have a problem involving aircraft safety, 
contact the manufacturer of more than 95% of the 
aviation Are extinguishing systems installed on 
U. S.-built planes. Write Kidde today. 

Company, Inc., 91 8 Main St., Belleville 9, N. J, 
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WHO’S WHERE 


III the Frout Office 


5, Inc., Pasadena. Cal: 


.■anic posts with 3 parent coiiipanv, livco 
.Mamifactiiriiig Co. 


Donald K. Phillips, gcneial partner 0 
E. F. Hutton and Companv. a director 0 
Doman Uclicoptcrs, Inc., rianhurs. Conn 
Charles E. Dooghts', Jr. and Patrick ] 
— ' presidents, Flightev Fabrics 
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Felt. USN. Vice Chief 
IS. Washington, D. C. 
.\dm. Donald B. Duii- 
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Tlic .American Societv for Metals 
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tiilc of Tcchnologv, Dr. Willi 
nett. General F.lcctdc Co. (Fvani 
and Dr. Richard P. Frohinb 


d. Dr. Ernest P. Nippes. 
Iiir^ at Ren.sselaer PoK- 


Changes 


Robert L. Kunaig has resigned as assistant 
to Civil .Aeronautics Board Chairman James 
R. Diiifcc to accept a special campaign 
appointment svith the Republican National 
Committee. 

Louis J. Springer, assi.stant to the esecu- 
ti\c vice president. .Airwork Coip., Mill- 
ville, N. J. 

\t. Paul .Audio, special assistant for con. 
tracts. l''otcl Instrument Co.. Disision of 
Sperry Rand Corp., Long Island City. N. A'. 

John R- Chinch, aviation sales tcordi- 
nator, .AC Spark Plug Division, C,eneral 
Motors. Flint, Mich. .Also: Donald ,\. 
Foley, aviation sales engineer, 

(Coiifimrcd on page IDl) 
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INDUSTRY OBSERVER 

► Nasy’s new Sparrow III (air-to-air) missile will go into full-scale production 
next yar at Naw’s Bristol. Tenn. facility where S])cny-Rand now is building 
Sparrow I missiles. Raytheon, which developed the Sparrow 111. will take 
over management of Bristol facility from Sperry as Spanow I production is 
phased out. 

► Earth satellite, svhich Soviet Russia recently announced it will launch dur- 
ing the International Geophysical Year, may be given a polar orbit to pro- 
tide data to complement that obtained from the U.S. satellite's eiiptical 
orbit. Russians agreed to use satellite instrumentation that is compatible 
with U.S, satellite to pemiit both nations to obtain data from the other’s 
vehicle. U.S. scientists reportedly learned of Russian satellite plans prior to 
official Sosiet announcement. 

► Cessna T-37A jet trainer eockpit is being icinodcicd to provide the student 
with a eom|ilcte iiistnimciit panel, with the instractor getting basic instru- 
ment layout. Engine instmincnts ate centered in tlie side-by-side trainer. 
,\n 11-plaiie contract lias been coinpicted by Cessna and work on a second 
I'SAF contract for 20 aircraft is under way. First plane of the second con- 
tract will be deliverod tliis month. 

► Reassessment of Russian Bear credits tlie bomber with a maximum speed 
approaching 650 m|)li, witli power supplied by four 12,000 eslip. turboprops 
driving contra-rotating siiperscmic propellers. Other data: cruise speed is 550 
to 570 iiipli. at 50,000 ft.; range is S.OOO mi.-, gross weight about 350,000 
lbs.; span, 180 ft.; length, I 5 ft. Latter dimensions confirm earlier .Avi.snON 
W'i'EK estimates. 

► Sim])lificd helicopter rotor system developed and Right tested by Bell Air- 
craft Corp.'s Texas Disision eliminates tlie cross-bar wxiight and reduces 
number of parts in tlie system. 

► Do Has illand of Canada's DHCi tsiin engine transport will base the capae- 
its- of a DC-3 and tlie linding and takeoff cliaract»ristics of the company’s 
Otter. The aircraft being designed as a troop transport for tlie Ros-al Cana- 
dian Arms svili gross 27.000 lb. ssitli a piisioad of 7,500 lb. De Hasiliand 
held up development of the aircraft pending the military contract, but 
cisilian sales prospects arc so bright that the company probably would have 
gone ahead on its oss n. 

►Rosal Air Force leaders beliese tliat manned bombers svili be requited at 
least until 1970. ssitli a strong iiossibility that the need svili continue beyond 
that date- Howeser, tlicrc afijwars to be no definite plan for a Mach 2 
bomber development in tlie Britisli aircraft industry, 

► Arms- has under serious consideration a proposal by Corncil Unisersity’s 
asiation crash injurs- rescarcli group for a tiiree-yeat studs of lielicopter crash 
injuries. Contract is expected in tiic near future. It ssould be funded by 
the .Arms- Transportation Corps and administered by the Office of Naval 
Rcsearcii. 

► Lockliced F-104A is being fiosvn by General Electric cresv at Edwards 
.AI-'B., Calif,, in continuing test jsrogram of the company’s J79 turbojet 
engine. Specific testing of the engine in a production aircraft gives General 
Electric valuable data for )>ossible powcrplant improvement. 

► Delegation headed by Col. Jose Saul Guerrero, commander in chief of 
tlie A'cnczucian air force, is studying purchase of military aircraft from 
•Asro Aircraft Ltd.. Toronto, and Canadair Ltd., of Montreal. Vcnczueicans 
have sliown interest in Canadian-iniilt Sabro posveted iry Otenda engine 
similar to tliosc recently purcliased by the Columbian and South African 

►Siiecma's Afar 8 turbojet engine has entered the flight-test stage. Atai 8 
lias nine compressor stages in contrast to seven and eight on earlier models. 
Static thnist is rated at a])pioxiniateh 9.200 lb. .Afterburner model, tlie 
Atar 9, is rated at 12,000 lb. for the first stage. 
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The Accepted Anti-Skid Braking System 
Standard Equipment on the B-47, B-52, 
B-66, A3D, RF-84F, F-IOOC&D, F-107, 
C-133A, C-130A. Tested on thirty-five 
other types of aircraft. 


All standard sixes, ^fovins seals are teflon. 
Sealed actuator protects motor. Explcsfoti 


good reasons -wliy... 


every fighter, every bomber, 



every transport is 


equipped 


HOT AIR VALVES 

Types include solenoid pilot valves, pneu- 
matically operated hot air valves, motor 
operated butterfly valves. 


Washington Roundup 


Less Money for Small Business 

Senate Small Biisiiicbs Coiiimitlcc is protesting the 
dow nward trend in the ptjrtioii of milihity contracts being 
im-.itded small finns. A staff report of the committee notes 
that, during the first nine nioiitlis of Fisc-.il 1956. only 
19.6% of the total dollar mine of defense business was 
awarded to sm.rll business as comrcircd with 21.5% during 
Fiscal 1955. 

In its periodic rcprrrt, the Ocpartnicnt of Defense 
reported some of the tcasnns why the full potential of 
.sum]] business contracts are not going to small business. 
The Air l''orce, for cx;tniple. reported that during a ninc- 
nioiith Fiscal 1956 period, 42,4% of the full potential of 
small bu.sincss contracts did not go to small firms because— 
(Ik small firms did not bid for the contracts, the bids 
were not low bids, they did not meet specifications. 

Man Contacts Mars 

Man's first radio contact with Mars was reported last 
neck. The same Nasal Rcsearcli Liboratory team that 
picked up radio radiation from ^'cuus earlier this year 
detected signals from Mars at 2 cm. with a 600-in. radio 
telescope. More than 50 uiaisurcmcuts were necessary to 
establish the certaintv of the contact. Earlier attempts to 
detect the red planet at 1.S6 cm. were frustrated hv 
cloudy weather. First reception of planetary radio emis- 
sion to be reported n-as aceomplisht^ by Carnegie Insti- 
tution of Washington scientists at nc-arbs' Marsland 
instillation. In the .summer of 1954. tlicv picked up inter- 
mittait, static-like signals from Jupiter that were'niillions 
of times stronger than thermal r.idiation from Jupiter 
should be. 'Ilicy are still imcx]>lained. 

The Naval Research Laboratory also made news last 
week bs acbicsing the first controlled release of atomic 
energy in the Washington area. The .Army has had a 
transportable |)Owcr and licat plant under construetion at 
Ft. Bdhoir. \'a.. for two yftirs and anotlicr type has just 
l>ccn antboiizcd for the Unisersity of Maryland, but the 
Navy's "swimming pool" rcictor already is undergoing 
calibration and checkout. 

Political Notes 

Most of the key figures on as iation affairs in the House 
of Representatives will return n itii the new Congress next 

• Rep. Clarence Cannon (D.-Mo.l, chairman of the 
Appropriations Committee, has no opposition. Vocal 
critic of Defense Secretary Charles W'ilson during the last 
session. Cannon is a strong supporter of strategic air 
power and. in recent years, has tcmixircd Ills opposition to 

• Rep. George Mahon (D.-Tcx.). chairman of the Appro- 
priations Subcommittee on the .Armed Services, also is 
without opposition. During recent years, he has kept a 
watchful eye on military procurement practices, and 
directed staff investigations. 

• Rc]j. John Taber (R.-N. Y.). ranking Republican mem- 
ber of the .Ap|)ropriations Committee, has only token 
Dcinoctatic opposition in his traditionally Rcpubliciin 
district. Budget cutting, defense ,ind otlicrwisc. is his 
major specialtv. 

• Rep. Carl Vinson (D.-Ga.). chaimian of the Aniicd 
Services Committee and a leader on defense policies 
during his 56 vears in the House, is without opposition. 


So is Rep. Edward Hclrert (D.-La,), chairman of the 
Aniied Services Insestigating Snbcoinmittce. winch made 
a ccmiptchcnsivc study of irrocurcmcnf and profit policies 
of militars' airframe contiacts- 

• Rep- Dewey Short (R.-Mo.l. niiikiiig Repnhiican mem- 
ber of the Armed Services Committee, lias notcwortli)- 
0 |)positiiin from Charles Brown. 55. former radio and 
tcicsision station manager. Short, hosvescr, plans an 
actise campaign and is c\|x,'cted to win. Rep. AA'iiUain 
He-ss (R.-Ohio), ranking Republican on the .Anned Ser\- 
ices Investigating Subcommittee, faces a stiff re-election 
fight in bis marginal district. 

• Rep. Percy Priest (D.-Tcnn.), cliairman of House Com- 
merce Committee, and Rep. Oten Hanis (D.-.Atk,), 
chairman of tlic Subcommittee on Aviation, base no 
opposition. 

Howcscr. outcome of tlic elections of tlic three top 
Republicans of the House Commerec Committee is un- 
certain. Rep. Charles AVoKerton (R.-N. J.l. ranking Re- 
publican member, is bucking a strong and cntrenclicd 
Democratic shite organization. Rep. Joseph O'Hara 
(R.-Minn.), who became second tanking Republican on 
the dcatli of Rep, Carl Ilinsluiw, is confronted with an 
U|)liil] fight against Dcmoeratif-l''anncr Labnrite Harold 
Znpp. 

i he outcome of the Sept. 9 race of Rep. Robert Hale 
(R.-.\Ic.). third ranking Republican, still is not final. 
Tlic last count gas c Hale a s ictory by 29 sotes. 

Airworthiness Review 

Civil Aeronautics Board staff hopes to base its .-\ir- 
wortliiiicss Review draft release ready by mid-October. 
Proposed iimeiidnicnts to the Civil Air Regulations in 
the draft release will be based upon discussions held 
earlier this month at the anmiiil ainvortbincss resiew. 
Industry and goi’cnnnent technical cx|Krts. incTnding 
delegates from ciglit other nations, discussed proposed 
changes in regulations during a week-long meeting in 
Wasfiington. 

Chief |»int of interest at the meeting w-.is the C.AB’s 
pro|X)scd new performance rules for turbine powered 
transports, hut discussion w-as inconclusisc and confined 
largels to clarification of language in the proposal— Draft 
Refeasc 56-20. Main drag on the conversations was the 
fact that the airlines anef inamifaeturcrs declared tlicni- 
sclves unprepared to discuss the plan. They have asked 
tile CAB to move the Oct. 15 deadline for comments on 
56-20 back to Jan. 15. .An Air Transport .Assn, official 
told the meeting that the airlines and manufacturers arc 
dci eloping a work program to obtain data and apph’ them 
to various routes in order to determine the effect of the 
rules proposed in 56-20. 

New Money for IDA 

Defense Department's AVeapon Sistcms Eialuation 
Croup has negotiated a SI .7 million contract with tlie 
Institute for Defense .Analysis, the new organization 
fomied bv a group of iinii’crsitics to perforin operation 
aiuiK-scs for the Joint Chiefs of Staff and the Assistant 
Secrctarv- of I'Tefcosc for Research and Deiclopnicnt 
(.AAV Aiay 21, p. 29). Tlic contract runs through next 

Trustees of the institute have named Maj. Gen. Janie' 
McGoniiack Jr. (US.AF, ret.) as president. 

— AVashington Staff 
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First Vanguard Tests Scheduled This Fall 


Rome space congress told of Vanguard satellite’s 
first steps, Russian plaus to launch own vehicle. 


By Dnviil A. Anderton 

Rome— l''irst tiiiigibic stqjs Inwacd 
space flight wi)] be taken this fall with 
the launching of the first Project Van- 
guard test vehicle. 'Ibis announcement, 
coupled with confirmed knosviedge that 
the Sosiet Union plans to launch a 
satellite as part of its contribution to 
the Iiitcniational Geoph\’sical Year, 
highlighted the Seventh tongress of 
the Intcniational Astronautie.il [‘edeta- 
tion. 

'Ibis congress, as others before it, 
was a study in sharp contrasts between 
the highflown tlieoiics of astronautics 
and the limited experimental data avail- 
able today. The 450 scientists, engi- 
neers and technicians gathered at the 
congress, more than double last yc.ir's 
attendance, heard 43 papers added to 
the literature of this growing field of 
science. 

.About one-third of the prc.scntations 
were concerned with the problem of 
artificial satellites; the rest covered the 
spectrum of space flight from chemical 
kinetics to a proposal for a mammoth 
nranned satellite. 

Vanguard Details 

Ibe kaleidoscope of colorful cosmic 
thinking was a briglit background for 
the dirty grav facts of cosmic rav 
damage. Tbe few bits of experimental 
data on weightlessness, now experi- 
enced only bricfli- during controlled 
jet flights, underscored flic problem 
facing space voyagers before undertak- 
ing the suggestion of another scientist 
for a one-year e.xploration tour from 
earth to Afars to Venus and back home 
again. 

Tlic first component of the three- 
stage Vanguard satellite vehicle to be 
tested will be the tliird stage solid pro- 
pellant unit now under ^ei'clopmcnt 
at the Grand Central Rocket Co. and 
the Allegany Ballistic laiboratori'. Ibe 
13th Martin Viking rocket built but 
not yet fired for the Nail's upper at- 
mosphere research iiill be launching 
vehicle for the tests. It will mount the 
third stage of tlie proposed Vanguard 
vehicle in place of ftie shndatd Viking 

November Firing 

rirst firing is scheduled for Novem- 
ber at tlic Cape Canaveral launching 
site ne.ir the .Air I'orce Missile Test 
Center at Patrick .AFB. 

At least three different test rounds 
will be fired before the A'angiiatd satel- 
lite program begins. Two of the three 


will be modified Viking rockets and 
tlic third will hc tlic actodvnamic pro- 
totipc of flic Vanguard itself. It will 
not, hoivcier, be an orbital leliiclc. 

A Convair I'-102 was suggested as n 
means of launching a small satellite ve- 
hicle by A. C. Robotti of the Italian 
delegation. He estimated the perform- 
ance of tlic two-stJgc Bumpcr/W’ac 
combination that set an altitude mark 
of 250 mi. back in 1950 on the assump- 
tion that an equivalent missile combi- 
nation could be launched at an altitude 
of about 46.000 ft. and an initial speed 
of about 355 mph. Under these condi- 
tions the bumper equivalent could be 
expected to top 560 mi- for a 45% 
improvement. Robotti redesigned tlie 
Biinipcr/W'ac into a dclta-iviiigcd. two- 
stage vehicle supported imdcrneatli the 
F-102 cm two pvlons- .A wlieclcd take- 
off doily supported botli plane and 
vehicle during the rocket-assisted takeoff 

But the vehicle itself would be 
taken oft with empty tanks and refueled 
ill the air from a tanker plane. Contact 
point would be at the nose of the F-102, 



and the fuel and oxidizer lines would 
luii from there through the wing pylons 
to the vehicle tanks. 

Weightlessness 

Contrasting to c.itlicr reports of un- 
plca.sant sensations durin» short [jcriods 
of weightlessness were the experiences 
of 16 subjects who were flown in a 
Lockheed T-33 for periods of 10 to 30 
seconds of weightlessness. Most of the 
subjects felt pleasant, said I3r. J. Gc- 
r.ithewolil of the USAF School of Avia- 
tion Medicine. Some of the passengers 
felt sensations of motion, but they were 
not bothered bv them. Said one; “The 
weightless condition brought on an ex- 
Ircine feeling of vvell-bemg and comfort 
... I could feel my body relaxing. Ac- 
tiiallv. I've never been so bloody com- 
fortable ill all my life." 

.-All were not that happy; some of the 
subjects fniiglit nausea most of the ride 
and afterwards were very fatigued. Con- 
cluded Dr. Gerathewohl; “\Ve believe 
selected crews (of future space ships) 
will be able to perform efEcicntly under 
sub and zero gravity conditions. 

Solar Power 

Hydrogen production plants in space, 
producing liquified gas from raw mate- 
rials ferried from earth, were proposed 
by Krafft Ehricke, chief of preliminary 
citsigii for Convair .Astronautics Divi- 
sion. Such chemical plants would be 
one means of reducing overall cost of 
immned space flight. By ptodviciiig the 
fuel in a satellite, the cost of ferrying 
jiropcllants from earth to orbital launch- 
ing points of space ships would be 
greatly reduced. The concept is an cx- 
tuisioii of earlier proposals by Eliricke 
;iad others for a systematic expansion 
into space flight by first establishing a 
satellite as a I.iuncliing base and then 
using a ferry fleet to supply the satel- 
lite. 

Supply cost for such a system is 
'taggering in view of the requirements 
for sp.icc Siglit; for example it would 
require 100 lb, of propellant and about 
20 lb. of structure on the cargo rocket 
just to take one pound of propellant out 
to the orbit. 

One possible way to reduce overall 
svstcin costs is to use lightweight pm- 
pclliints such as hydrogen. Solar heat 
could be used in the hydrogen plant as 
the sole source of power and the opera- 
tion could be completely automatic, 
witli only occasional human supen ision. 
Orbital Calculations 

A niiijnr contribution to the calcu- 
lations of siitcllitc motions was made by 
John Dciiikc of Martin's advance de- 
sign department- llic Vanguard pro 
gram required data on control accuracy 
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carlv in the program and that data was 
rcl.itcd to the guidance and tracking 
accuracy requirements. Orbital analysis 
was the only way to get those require- 
ments and the method chosen would 
have to produce accuratc'time-position 
data, lifc-tiinc data and the dynamics 
of the orbital plane. Mo.st earlier 
studies have assumed restricting fiictors 
which simplify the analysis and do not 
nceessarilv improve tlie quality or value 
of the results. Denike's approach in- 
cluded the effect of the non-circularity 
of the orbit, the drag of the atinos- 
pherc and the non-sphcrical shape of 
the earth- 

AA'ithin the framework of these con- 
ditions. four basic equations vverc used 
to derive the mechanics of motion. 

.A light weight Moon vehicle fired 
from a Skvhook balloon at 7.000 ft. 
altitude was proposed by Knrt Stchling 
and R. I'oster of the .American delega- 
tion, Vehicle ha.s three stages; a 
cluster of solid propellant rockets witli 
a total impulse of 4.720,000 Ib./see. 
forms tlie first stiigc: the second stage 
is also a solid propellant rocket of 2S0.- 
OnO Ib./sec. and the third stage, also 
a solid rocket, has a total impulse of 
ll.nno Ib./sec. 

This combination could propel a four 
pound pavload Isevrind the iieiitr.il 
gravity point betsveen the earth and 
the Slnon. From there the pavio.ld 
would fall to the Moon under the in- 
fluence of lunar gravitv. 

Shipboard launching at relatis’c zero 
wind was cnvi.sioncd as a necessity. It 
also might be necessary to stabilize tlie 
suspension platform vsitii rockets or 
flvvvhccls to guarantee vertical aligii- 
meiit at firing. The vcliiclc would lire 
right through the balloon; earlier e.x- 
periments witli upper atmosplicrc 


U. S. Delegates 

U. S. delegates to the lAF Congress 

Rocket SocicK; .Andrew- G. Haley, chief 
of the delegation; Di- I'. Fieiikicl. Johns 
Hopkins Universih-; Dr. W. B- Lem- 
perer, Douglas .Aircraft; I- H. Reinber, 
Ixicklieed Aircraft; Krafft A. Ehricke, 
Convair Division of General Dvnsmics; 
Dr. H. R. J. Gosch. General Electric 
Co.: James AV. Mullen, II. Ex)ictiment, 
Inc.; Darrell Roiiiick. Cwiodvear Aircraft 
Cotp.; Richard Schmidt. Isdwards AFB; 
Dr, S. F- Singer, University nf Mary, 
kind; David A. Anderton. Aviation 

Delegate of the Amerinu Astronau- 
lical Society w-os Norman V. Petersen, 
Sperry Gyroscope Co. 

des-clDpiiieiit officers and scienbsts, pie- 
dominantly from tlic USAF Cambridge 
Research Center, attended the congress. 
.Among these were: Gens. L. I. Davis and 
Don Rickingcr of IloIIoiiiaii Al'B and 
the ARDC I'.uiopeaii office. 


launchings from balloons have shown 
that balloon rcsistanec is so slight that 
no deviation of the rocket occurs, 
•Authors suggested that although a 
four pound payload was tiny, scientists 
might put out extra effort to develop 
instrumentation for such a package 
simplv because it offered the first 
chance to make the Moon. Payload 
might include proximitv- fuse trigger- 
ing fiasli or fluorescent powder to mark 
the impact point on the lunar surface. 
•A single purpose telemetering set might 
be useful on the way, hut it would 


not sur'ive the impact on the Moon. 

Project success, which appears com- 
pletely feasible, is prcdiaitcd on firing of 
several rounds with nearly a guarantee 
th.it one would make the trip- 

Tlie l.Ah‘ now numbers 21 member 
nations. During the e-jrly business ses- 
sions of the federation, an application 
was received for membership from -A. 
Sedov, cm behalf of a coinmission of 
the .Acadcniv of Sciences of the USSR. 
.Added tn tlic Russian application were 
those of astronautica! societies in Po- 
land. France and Germany. 

This growth of the federation, vvliosc 
individual iiicmbcrs now number close 
to 12,000, was an encouraging note to 
the delegates. But in spite of repeated 
offers bv the federation to help during 
the International Gcoplivsical Year, pos- 
itive response from the U, S. Academv- 
of Science is still lacking and the 
federation feds the rebuff keenly. The 
lAF also failed to obtain membership 
in the International Council of Scien- 
tific Unions. One of the problems nf 
£11 outside observer at such a congress 
is that of separating the serious con- 
tributor to the science of astronautics 
from the lunatic fringe tliat invariably 
trims siicli an organization. Tlicre liavc 
been earlier parallels in other profes- 
sional societies such as tlic American 
Rocket Society, Tlie early days of pow- 
ered flight had a large share of the 
crackpot inventor and hc still hangs 
around the edges today. But the l.Al-' 
is seftliiig down into a professional 
mold with somewhat less of the pain 
and strain tliat has marred other groups. 

'Flicrc arc still internal problems be- 
fore the federation and there is one 
overriding external problem of acec|j- 
tance in the scientific cniiinumity; not 
Ihc tolerant acceptance now taidcrcd 
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Flight Characteristics of B-58 
Simulated with Modified F-94 


but cuinplcfc unci sincere cuopcmtiuii. 

Tlic mcnilicT societies unci inclic icliiuls 
iirc intensely serious ubciut llicir warb 
iinc! particulurly emphusize its peaceful 
aspect, llic big c\citeinciit tfiis year 
has been generated by tlic thought that 
man's first big jump into space is just 
uiouiid tile comer. There is much more 
than engineering prestige tiding on tlic 
nose of the Vaiiguatd. 

‘"rhis is sp<icc flight scar minus one." 
said outgoing I.AF President Fred Dur- 
ant. lliis Inis been the major theme and 
greatest excitement of this coiigre-ss. 

Navy Orders New A3J 
From Norih American 

VVashington-Nav\ last week 
awarded Xorth .\mcrican .Viiation's 
Columbus, Ohio, division an SSfi mil- 
lion contract for rcse.irch and dmclop- 
ment on a t«o-placc, twin-jet "high- 
supersonic, carrier-based attack aircraft 
weapon system" designated -V'J. Pow- 
crplants probable will be General Klee- 
trie's J79. 

'I'hc Nai-y also expressed intent to 
buy prototype flight and static-test 
models. First stage of the development 
contract includes es'aluation of the air- 
craft’s mnigation-hombing systems, 
construction of mockups. svind tunnel 
tests and initial phases of dcsign. 

Tlie Navv pointed nut that its 
adoption of the term "weapon ssstem” 
for the AVJ was a departure from pist 
airframe-design approach and is being 
used "because of the manufaclntcr's 
integration of equipment systems." 

Faiieuf Replace.** Bell 
As Bell Aircraft Head 

Buff.ilo, N, Y.-tunvrciicc D, Bell, 
founder of the Bell .Vircraft Corp.. an- 
nounced his resignation as president of 
the fimi last week and his clcwition to 
chairman of the board. New president 
is I-csfon P. Fancuf. 

Faneuf, i2. sened as assistant to the 
president, secretary, secretary-treasurer, 
general manager, vice president and 
director since joining Bell in 1942. 

BelL 62. entered aviation in 1912 as 
a ma'ham'c. luiter, he became vice 
president and general manager for the 
Glenn L. Martin Co. of Los .Vngeles. 
In 1928. he joined Consolidated Air- 
craft Co. of Buffalo as vice president 
and general manager. He organized 
Bell Aircraft in 19i4. 

In another mo\c, Hairci- Gavlord, 
vice president and general manager of 
Bell's Helicopter Division at Fort 
Worth, was elected a director of the 
parent coiiipam. Wlicn rc-incorpora- 
tioii of the Diiision into a wholly- 
owned subsidiary becomes effective 
later this scar, Gavlord is expected to 
be named president. 


Buffalo, N. 'y.— Flight characteristics 
of Convait's supersonic B-ifl Hustler 
bomber ncre succcssfidly simulated bv 
Cornell Aeronautical Lahoralriry. the 
.\ir Force .md Convair in a modified 
1-94 fighter before the first B-58 was 
built. 

Cornell is also known tn be working 
on e\en more scrsatilc applications of 
tlib technique. 

'Ilie B-58 studies were an integral 
|xirt of a scsen-year research program 
on stability and control, ss'hich has been 
s)>onsorcd largely by the .\ir Research 
and Doclopmcnt Command's Wright 
,\ir Development Center. 

Avoided Costly Changes 

'1 hrough the use of liighly-spcei.ilized 
automatic, mechanical and clectmnic 
cnmponeiits, the F-94 ssas used to deter- 
mine performance cliaractcristics of both 
the propo.sed control system and the 
B-5S's configuration. 

Findings were incorparated into tlic 
design, asniding costly changes in tlic 
prototype. 

'Ilic studies were made bs Cot- 
ncH's chief pilot, fohn C. Seal; B. A. 
Kricksoii. manager of flight for the Fort 
M'orth, Tex., pTant of Convair Dh ision 
of General Dynamics Corp. and chief 
engiiiccting test pilot for the B-58 flight 
test ijrogtam, and an .Vir Force pilot. 


The B-58, which recently was tolled 
out at the I'ort Worth plant (.\\V Sept. 
10, p. >4), is now beginning taxi tests. 

Cornel! siiid tlic B-58 studies were 
Ihc first direct utilization by the aircraft 
industry of the laboratory's sariablc sta- 
bility techniques. 

Cornell First 

Cornell first used the technique to 
modifv lateral stability characteristics on 
an F4U-5. It also has made non-linear 
serio in.sta!lations on an I'dU-j and an 
F-S6E; increased yaw damping of an 
I'-SfiE to imptme tactical utility; varied 
Iringitiidiiial characteristics of the F’-94 
•md a B-26. In 1955, Conicll applied 
three-axis variable stability to a C-45 

111 the l'-94 used for the B-58 pro- 
gram. the longitudinal control system 
was actuated hv special hydraulic servos 
that permitted wide variations of sta- 
bility and control characteristics. St.i- 
Ijility- vv'as introduced througli auto- 
matic movements of the control sur- 
faces independent of the pilot's actions. 
Superimposed on the variable stability 
equipment was a control system for 
adjusting the stick force in motion to 
the amount desired by the jiilot for 
proper euntrol bv "feel." Changing 
lontrol knobs in effect varied the design 
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ROCKET-POWERED X-2 wns built as part nf USAF. Naw and National Advisory Committee for Aeronautics cooperathe effort for flight 
icsearcli. I’lane and ib predecessor, the X-IA, were nuiiiifactutcd bj Bell Aircraft Corp. in Buffalo. N. Y. 


X-2 Sets Altitude Record at 126,000 Ft. 


Washington— .-Vccumulation of flight 
data from successfully controlled flight 
at altitude.! of up to 126,000 ft. has 
begun at Edwards .Al'B, Calif. 

Earlv this month, the Bell X-2 piloted 
bv Capt. Iven Kinchcloc. Jr., is known 
to have ic-achcd approximatclv 126,000 
ft-, a record for a manned aircraft. Biitli 
the USAF and Depiiitmcnt of Defense 
have refused to confirm the record 

However, Defense Secretary Charles 
Wilson admitted late last week that the 
rocket-powered X-2 liad exceeded tlic 
previous record of 90,000 ft. established 
Aug. 26, 1954. in the Bell X-l.A by 
Maj. .Arthur Murray. 

Late in July, the X-2, then flown by 
I.t. Col. F. P. Everest established a 
speed record in c.icccss of 1.900 inph. 
(.AW Aiig. 6, p. 454). The design speed 
of the X-2 is 2.500 inph- 

The altitude record is in excess of 
the 120.000 ft. which the US.AF orig- 
inally liopeel the X-2 research plane 
vvoiiid be able to attain. 

Primary significance of the flight is 
the successful control of the X-2 at an 
altitude of ncarlv 24 mi. "It was so 
easy.” one tq»rt said, "every one was 

In addition the collection of other 
important high-altitude data has begun 

Unfortiinatelv. later flights since the 
record run have -aborted just prior to 
the drop from a modified B-50 mother 
plane. 

Although the primary purpose of the 


research aircraft is the accumulation of 
liigh altitude and high .speed flight data 
—none of which is revealed in the alti- 
tude and speed records— the Pentagon 
msde a strenuous effort last week to 
prevent publication of the altitude rec- 
tird. It lias never officially confirmed 
the speed rccorvl. 

This effort vv'.is directed from a high 
military level and not from the civilian 
aides usually held responsible for with- 
holding information. 'I’hc decision ap- 
parciith' liad tire backing of the Wliitc 
House. 

For more tlian a week, press and 
Pentagon public iclation.v officers at- 


tempted to convince top military offi- 
cials tliat the facts were too widely- 
known to be kept secret. 

Nevertheless, hy the time Secretary 
Wilson held his press conference, the 
decision had not been changed. 

Hie X-2 is powered by a 15,000-lb. 
thrust, doiible-hatrcled Curtiss-AA'riglit 
rocket engine. 

In its speed run in July, the X-2 did 
not reach its design speed of 2.500 mpli. 
because of heat problems with the 
liirbo-fiicl pump. 

The ease with which the X-2 passed 
its 120.000 ft. target indicates that on 
this flight there were no deficiencies. 



BELL X-2, poweted by Is-DOO-Jb. thrust Cmtiss-AVnght double-barreled rocket engine, now- 
holds both altitude mid speed rccotds-126,000 ft. mid 1,900 iiipli. 
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Aussie Air Imports 
Total S23 Million 

■Mcihoiinic, Australia— Australian im- 
ports of aircraft, aircraft parts anti en- 
gines. covering the fiscal year cntlcti 
June ?0th, totaled S22,9?s',?95. 

Value of aircraft imported, including 
helicopters, gliders and airships, w.is 
ST.iQT.fi??. Of this amount, imports 
originating in the United States were 
worth S1.5sv25d. 

Imports of 226 aircraft combustion 
engines, including jet. were worth 
S5.'>77.600, 

Imports of aircraft parts were worth 
S9.s60.320. Of these. 60% originated 
in the United States. 

B-47s to Fly Non-Slop 
From U.S. to Australia 

Washington— 1 liree Strategic Ait 
I orcc B-47s arc scheduled to make the 
fir.st non-stop flight from the U.S. to 
Anstralia in November during the third 
annual Operation Handclasp. They also 
«ill visit New Ze-aland. 

'I'liey will time tlicir arrival with the 
Olympic Games at Melbourne and coin- 
cide their flight with six RT-Sfll’ Thun- 
derfla.sli jets from the I'iir Mast .Air 
I orcc 's 67th r.ictieal Rctoniiai.ssancc 
Wing at Itami, Japan, and a C-124 
Globemastcr and three C-119 Paekets 
from the ?1S ,\ir Division at Tacliikavva 
,\ir Rase. Japm. 'Mic I5tli ,\h' B-47s 


will refuel in flight from KC-97 tankers. 

Handclasp rc.itfimis the close ties hc- 
Ivvceii the Cl.S. and -Australia .ind their 
.lir forces. ’Hie US.Al' planes, as guests 
of the Roviii .\iistr.ihan .Air Torce, will 
flv over 1 ? cities in .Australi.i, New Zea- 
land and 'I'asniania and will be on static 
display at four cities in .Australia and 
one in New Z.calaiid. 

Ir\ ine Asks Industry 
For Super Materials 

Los .Angeles— Lt. Gen. C. S. Irvine, 
■\ir h'orce deputy thief of staff for 
materiel, last week called for ‘'dramatic, 
rcvolutionaiy developments" in aircraft 
materials to prevent the U.S. ftom los- 
ing its qualitative su|X'riorifv in the ,iir. 

"We must come up with something 
levnliition.ny, sometiimg that thanges 
our entire thinking in regard to tlic use 
of materials in air vehicles," Gen. Irvine 
told a meeting of the .American Society 
for I csting .Materials here. "We need," 
he said. "ma]or breakthroughs all aliaig 
the line." 

Gen. Irvine urged "indcixndcntly 
sponsored research and ikwclopmcnt 
prograni.s." investigation of the "terrific 
possibilities" of plastics and ccnimics, 
and ahaiuloiimciit of the "easv wav 
out" ill the search for alloys and new 
metiil.s. He added; 

"III just a few years . . . our intercon- 
tinental hnniber missiles mav be view- 
ing speeds of Mach 20 . . . with tem- 
pcr.iturcs in the area of 10.00(11''," 



Hypersonic Rocket 

M'ciglit .\ir Devciopmciil Center’s llypeisoiiic Test Vehicle (H'lVi spews flame and smol 
m’eians (left) prcpirc vehicle for firing. Rocket was developed bv US.U'’ and Veroplnsics 
siiliacy. k'ifteen csperiiacntal models already have been fired and tesk-d at llollnman .\ir 
stJiidaidiaxition. ITIA' is two-stage, ten feet long, fired from [wtiablc lamichei. It reaches 5 


USAF B-52s Grounded 
After California Crash 

M'right-Paltcrson Ohio— .\ir 

Materiel Coiiiinaiul last week ordered 
the gtoiiiKliiig of Strategic Air Com- 
mand's Boeing B-s2 interconfinciit.il 
hoinhtrs as a "precaiitionarv me-asiiie' 
alter a Stratofortress eanglit fire and 
crashed near Castle .-\TB. Merced, 
Calif., killing live crew members. The 
];ilot and copilot ejected and csca)>ed 
vvitli sii|Xrficial burns. 

Despite the grounding, flights were 
being readied daily and crews remained 
uii a staiidbv basis in the event of an 
cmcrgeiKv. The B-s2s were grounded 
temporarily last l’'cbru.irv until a Ivpe of 
alternator vvhieli had caused the crash 
of anoflicr Castle bomber was 

modified. 

The aircraft conimaiider. in kist 
week's crash, Maj. Benjamin R. Ostliiid, 
4017 Combat Crew Training Squadron, 
and copilot. Capt. William |. Vetter, 
Oird Bombardment Wing, said thev 
were retiiniing to Castle on a training 
flight when their eompartincnt filled 
with liliie sinokc- 

Maj. Ostlind opened the escape hatch 
.Old fire filled the compirtnicnt, burning 
his h.inds and neck. He gave orders for 
the crew to leave the aircraft, and he 
and Capt. Vetter ejected. He said he 
looked back as he ]Mraehiitcd down and 
saw the B-s2 enveloped in flame. It 
exploded on ini|act, destroying a farm 



le as it is filed from 16-ft. lamiclicr. Tceh- 
Develojimeiit Corp.. u Curtiss- 'right siib- 

.GOU mpli, witliin two seconds of launching. 


AVIATION WEEK, Seplember 24, 1956 


ROUTE of globe-circling KC-97 tanker provided by S.\C which will airlift a cosmic ray monitor seeking to determine the shape of the 
earth’s magnetic field. Plane will cany scientists ftom ARDC's Cambridge Research Center on 90,000-mi. journey. 

Air Force to Map Earth’s Magnetic Field 


By Evert Clark 

Bedford, Mass.-.-\ir Force scientists 
last week began an ambitious three- 
month, 90,000-mi. flight to m.ip the 
earth's magnetic field more accuratclv. 

A KC-97 Stratofreighter carrviiig a 
1,500-lb. cosmic ray meter took off 
from L. G. Hanscoin l''icld here on a 
flight that will range 900 nautical miles 
on either side of the e.irtb's equator 
measuring cosmic ray intensity at ,i con- 
stant altitude of ahovit 18.000 ft. 

llie project, called "Tan Glove.” is 
sponsored by .Air Research and Devel- 
opment Command throu|h its Cam- 
bridge Research Center here, the Stra- 
tegic Air Command and the University 
of Chicago. 

Studie.s by Dr. John A. Simpson, 
phy sics' professor, and Peter Mever, as- 
sisf.int professor of physics, at Chicago 
University’s Enrico Fonni Institute for 
Nucieat Studies, have indicated that 


U-2 Crash 

A Lockheed U-2 high-alcitvide research 
plane operated by the National .AdvisoTV 
Committee for Aeronaiitic.s etished and 
burned last w'Cirk near Kaiserbuteni, Cer- 
many, killing its civilian pilot. Howard 
Carey, of Arcadia, Ind. 

Carey, 33, was a Lockheed eiiipluvc on 
loan to the NACA, wliich is using the 
subsonic U-2 to collect data in tlic U.S. 
and abroad concerning cosmic ravs and 
tlie concentration of elements that ap- 
pear in the atmDS|ihere, including ozone 
and water vapor |A3\' Julv 16, p. 28}. 

The U-2. powered by a Pratt & 
Whitney JS7 turbojet, also is probablv 
being used to probe atomic fallouts. 


the pattern of the magnetic field fat 
out in space is not the same as it is at 
the earth’s surf.ice. llie effects of the 
outer field on incoming cosmic radia- 
tion should give a fainy accurate in- 
dication of the pattern. 

Dr. Simpson and Mr. Meyer devel- 
oped the measuring tccliniques being 
used and proposed the flight. Essenti- 
ally. the cosmic ray monitor is a neu- 
tron pile adapted to measure neutrons 
and protons locally produced by in- 
coming radiation. 

Project scientist is Ludwig Katz, 
head of the Gconiagnetics Section of 
Cambridge's Geophysics Research Di- 
rectorate- I le will do most of his travel- 
ing in a S.AC C-124 Globemastcr which 
is le.ip-frogging ahead of the KC-97. 
carrving equipment, supplies and an 
extra crew fnr the KC-97. 


London— Indian government has 
placed an S8.4 million order for an 
initial quantitv of 25 FoUand Gnat 
lightweight transonic fi|htcrF, breaking 
a bottleneck that threatened to relegate 
this design to obscurity, buried beneath 
official indifference and red tape. 

The Indian order had been banging 
fire all snmmct since an initial agree- 
ment between the government and Fol- 
land was reached on the Gnat order. 
Tlic Indian.s failure to sign a firm con- 
tract led to considerable speculation 
that Russian sales efforts to peddle MiG 
fighters had disrupted the Gnat deal. 

'Hie Gnat coiitruct, signed by Mrs. 
V. P. Pandit, Indian High Commis- 
sioner, calls for an initial production of 
25 Gnats, with rights to continue pro- 
duction in India imdcr license. 

In addition to the Indian order, Fol- 


fohn F. Butler, an electronics scien- 
tist in the Gcomaenctics Section, will 
make most of the flights in the KC-97. 
He recently spent three weeks flying 
in an RB-47 equipped with the same 
cosmic ray monitor, taking intensity 
readings over the United States, llie 
meter is similar to a network of meas- 
uring devices which the Fermi Institute 
has established throughout North and 
South .America. It was especially 
adapted for in-flight use. 

The scientists hope to locate the geo- 
magnetic equator precisely and deter- 
mine its relationship to the geographic 
equator. In addition to increasing iin- 
derstiinding nf tlic outer magnetic field, 
the flights should produce information 
lielpful in planning satellite launchings 
and other plans tor the International 
Geophysical Year, 


land has a contract from the British 
Ministry of Supply for six Gnats, of 
which the first two are now completed, 
and is placing great hopes on a new 
transonic trainer development of the 
Gnat design for a firm Royal .Air Force 
order (AW Sept. 17, p. 23). 

Several other foreign countries are 
extremely interested in the Gnat but 
have held off commitments until the ice 
was broken with an initial order large 
enough to insure a reasonable price for 
fcillow-on production. 

Meanwhile, authoritative sources in 
London say the Russians have offered 
file Indians the Badger twin-jet medium 
bomber in a follow-through sales cam- 
paign on the heels of the Ilyushin civil 
airliners pushed into India bv the Ru.s- 
sians since the Bulganin-Khrushchcv 


India Orders 25 Folland Gnats 
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CESSNA 620 6US1NESSLINER tavics nut for taVeoff ftoiii McConnell AFB, ^^'^chih]. Plane list about 20 hr. flight time. 


Cessna Unveils Model 620 Transport 

By Knviii J. Bulhan 

'\\'idiita-Cc‘.>ii,i -\ira.ift Co. will 
bc|iii producing its new four-engine 
pressurized 280-mpli. Model 620 busi- 
ness plane early in l9sS. Deliseties 
will begin late in I9sS at .1 price of 
S”s.000- (lie comp.iny fonn.dly 
opened its sales e.impaign on the 9 to 
1 1 passenger cxecutnc trans|X)rt with an 
open house last Tlnitsday and h'rid.iy 
attended bv comor.ition cvccutiecs and 
pilots who w'atencd tlie airplane fly and 
were shown moekiip of a |)lush cabin. 

Marketing M.inager Frank Martin 
gase the guests new |)crfonnancc fig- 
ures on the Model fs26 th.it were sub- 
stantialh improved over earlier frag- 
nicntarv dat.i released hv .the companv: 

• Top s[>ecd of 2S2 iiipli. at li.OOO ft. 

• Maxiimim cruise speed of 260 inph. 
at 2.600 rpin. at 12.500 ft. 

• Takeoff over a ?0-ft. obstacle at 15.- 

000- lb.-giiiss-wciglit at ve.i level with one 
engine out at \', l.ikes ’,"50 ft. 

■ Landing distance .it landing gross 
weight of 14.2S5 Ih. over .1 50-ft ob- 
stacle at sea lead is 5.050 ft. 

• Maxiiiiiini rate of eliinb at 15.000-lb. 
at sea level is 1.15(1 fpm.; at 15.000 lb. 
the 620 will cliiiili 1,520 fpm. 

• Maximum range ,il 1 5.000 ft. at opti- 
iiumi power is l.TUO mi.; nidunmce at 
5555 power is nine hours, I'ud capacity 
is 555 gal. 

• FourKsnginc operational e-eiling is 
25,000 ft.; on three engines and at 

1- 1.500 lb., the airplane has a service 
ceiling of 20.000 ft. 

Figures Are 'Conservative' 

nie 620 weighs 10,000 lb. empty, 
this iiidudcs prnvisinn for 275 Ih. of 
electronic equipment. 

Perfurmance figures arc given by 
Cessna as "estimates," but sources clove 
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to tlic manufacturer sav that tiiey arc 
on the eaiiscrvativc side. The aun|s.mv 
will lujid up on definitive data until 
flight tests arc completed and then pro- 
vide giurantced figures. 

I’owcrplaiifs are four Continental 
GS0526-A, six<ylindcr liorizontallv op- 
jinsed supercharged and geared wet- 
sump tvpe.v with exhaust augmentors 
r.iled at 550 bp. cacli on takexiff at 
5.200 rpm. at sea level with maximum 
continuous rating of 310 bp. Critical 
altitude for ME'l'O power is 15,000 ft. 
at 5.000 rpm. 'nircc-bladc constant- 
speed feathering llartM.'!! propellers of 
93 in. diameter arc fitted. Reversible 
pitch Harlzells are offered as optional 
equipment. 

The S375.000 price includes a stand- 
ard interior of five slcepcr-tvpe scats 
and a folding table. Cessna will provide 
biivcrs with a catalog of interior runiish- 
iiigv. 

Customers will be credited for stand- 
ard items not used. 

W ing de-iciiig system and boots, 
whieh arc of the Goodrich fast-acting 
l.igli-|)rcssure pnctiinatic tv|>c, and pas- 
senger oxygen arc extra. Optional 
equipment includes nonskid brake', 
no.vevvlieel power steering, a Collins inte- 
gr.ited flight system and a transponder. 
Pyramid Cancept 

'I'hc Model 620 falls into the pinnacle 
of vv hat Cessna describes us its "pvramid 
concept" of the corporate airplane mar- 
ket. -\t the broad bottom of tliis pvra- 
iiitd lies the deep base of tens of thou- 
sands of single-engine light planes; at 
the next level arc thousjinds of light 
twins. M tlic top of this narrowing 
pvramid is a smaller fleet of hcavv tv pcs 
begiiniing with the Beech IS and DH 
Dove through the Lodestar, DC- 3, Con- 
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vair-Lincr and as well as some DC-6s. 

Until now, Cessna lias been bro.idls 
represented in tlie lower lasers of tlie 
psr.imid, and the 620 reptesents its 
efforts to coscr the entire business plane 
field by entering the top seedge of 
licasicr, global-tspc aircraft. 

Sources close to the coinpans' sav 
that it svill offer the Model 620 to the 

Ir.iiisiwrt and as a multi-engine trainer 
for nas’igation. radar and bombardier 
cressmen. Scscral foreign airlines have 
indicated interest in combination pas- 
senger/cargo s'crsions for fecdetlinc op- 

'Ihc Nfodel 620’s specially designed 
AiRescatch gas turbine svill ptosidc 
cress- and passengers and baggage and 
rest room coinpartmcnt with t^ic cquis-a- 
knt of 8,000 ft. altitude s\-hcn the air- 
plane is at i-S.OOO ft. The unit also 
ssill complctcls- air condition the air- 
plane on the ground or in the air; pro- 
s'ides a soiitcc of electrical power to 
malic the 620 independent of external 
|)osser sources, by driving a D C. gen- 
erator. The airplane has 24-V, ?0 amp. 
generator on each engine and on the 
turbine. 

News Digest 


Lockheed Aircraft Corp. rcceised a 
S20 million order for production of 
T-11 jet trainers on a fixed price con- 
tract. Tlie order represented the largest 
single T-38 purchase in the pist three 
s-ears- It ss ill bring the tobal number of 
‘T-i5s to nearly 5.300. will extend pro- 
duction of the trainers into inid-1958. 

Navv oidcrcd ap]3roximatclv S200 
million more of Chance Vought TSU-1 
Cnisaders from Fiscal 1957 funds. Pow- 
ered by Pnitt &- \\Tiitnc\- f57 turbojets, 
Cmsadcr has been in c|uantit\- produc- 
tion since September 1955. 

Martin Co. ssill build a new plant, 
)>resiimahly for missile rcscirch and dc- 
s-elopmenf. on a 10-squate-milc site re- 
cently purchased in the sicinity of Pat- 
rick .-\FB, US.\F Missile Test Center 
near Olando. Fla. Martin aircadv is 
scheduled to test and launch the multi- 
stage Vanguard satellite missile from 
Patrick. Its Matador tactical missile also 
SS-J5 tested out at the center. 

Nine million dollar contract for os-er- 
haii! of Lockheed T-53s and l-'-80 jet 
aircraft ssas assarded .Aircraft Engineer- 
ing &• Maintenance Co. bv US.AF. 
Al'.MCO. subsidiars- of Transoccan 
Corp. of California, announced expan- 
sion program iicarh- doubling size of 
plant in Oakland, 

General Aviation l-'acilities Planning 
34 


Croup retained management con.sulting 
firm of Boo/, .Allen and Hamilton to 
rleterminc facilities requirements of 
General .Asiation during next 20 scars. 
Studs svill involsc anausis of soliiinc, 
scope of 70,000 general utilits- aircraft 
inU.S. 

.Amcrienn Broadcasting • Paramount 
Theahes, Inc., and Western Union 
I'elcgtapli Co. purchased 30% interest 
in Wind Tunnel Instrument Co.. Inc., 
of Nesvton, Mass. F-acli of tsso compa- 
nies will rcceisc 33.950 shares of W'ind 
Tunnel stock under terms of transac- 
tion that invols-cs a total of S-100,000. 

Conversion of Far East Air Force to 
North .American F-lOO Super Sabres 
ssill begin in Noseniher when the first 
flight atrisa for Fifth Air Force’s SOth 
Figlitcr-Boinhcr Squadron at Itazukc, 
Japan, llie F-lOOs will be the first cen- 
tury series fighters to reach the Far East 
in strength. 

Ryan Aeronautical Co. earned S33,- 
023,0-13 for nine months ending July 
31. Net profit of companv after taxes— 
5912,999. equal to 52.4-1 per share. 

Grounded Sea A'enom fighters of 
Australian aircraft carrier Mclbcnimc re- 
sumed fis'iiig exercises off Ness- South 
Wales Coast, still under close watch 
regarding pcrfomiaiico and safcK. 

Hunting Associates Peicival Jet 
Provost is ill Canada for demonstration 
witli the RC.AF after successful evalua- 
tion trials with file RAF. 

United Aircraft Products, Inc., of 
I3.iyton received first in a series of 
contracts which will total approximatclv 


55 million for its deaerating cold 
weather oil sistcm and hot fuel priming 
system for tiic Boeing KC-97. 

Ilycon .Aerial Surveys of Pasadena, 
Calif., and the Peruvian .Air Force 
Mapping Agency signed an agreement 
providing combined facilities for Peru- 
vian companies desiring sarinus aerial 
geo|)hysical or mapping sut\-eys in that 
country. 

KC-135 follow-on orders have gone 
to Ryan Aeronautical Co. for S12 mil- 
lion worth nf fuselage sections and to 
Lear Inc., Grand Rapids Division, for 
automatic flight control systems to cost 
81,692.641. Ryan also has 70? jet liner 
fuselage sections contract from Boeing- 

On Mark Engineering Co., Glendale, 
Calif., has been licensed to manuf.icturo 
and sell spare parts for Douglas B-26 
aircraft. On Mark specializes in adapt- 
ing B-26 bombers for civilian use. 

rransoccan Corp., of California, hold- 
ing compaiis for a group of enterprises 
known as 'I'ransoccan .Air Lines until a 
reorganization earlier this scar, reports 
a net profit of 5433,107 after taxes for 
the fiscal year ended Mas 31. 1036 
with a gross revenue of 522.378.728 for 
the period, highest in the company's 
lO-ycar history. Transoccan’s earnings 
amounted to 51.08 a share. 

Continental .Air Lines with record 
.August jxissciigerx revenues of 51.3 
million, declared a dividend of 12i 
cents a share payable Sept. 30. The 
.August revenue figure ssas 16% higher 
than that for August 1935. and topped 
Continciilars presions numtlilv high of 
51,328,000 in October 1953.' 



Whirlwind Landing 


British VA’estland AA liiilwind equipped » ilh pontoons makes an cn|hie-off landing duriii| 
registration board trials at Calsliot. Inflated to a maximum working pressure of U Ib./sq. 
■n.. pontoons ssill ss-ithsland n test pressure of 12 Ik./sq. In. A steel skid about 1| in. in 
diameter is fitted onto base of each pontoon to provide protection for tena fimia landing. 
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Electrical Engineering 
and Manufacturing Corp. 


lo withstand the extreme shocks and vibrations encountered 
sonic aircraft and missiles. With minor alterations, the 
made splash- and drip-proof. 

Type D-899 is another example ot the fine cralismanship found in all 
EEMCO products. EEMCO’s entire effort is confined to the design and 
production of linear and rotary actuators and special motors of high- 
output light-weight ratio. Many of the latest |et aircraft and missiles 
being developed or delivered carry EEMCO units. EEMCO products are 
also used for industrial applications where precise control tolerances 
are imperative. 


Designers and producers of motors, 
linear and rotary actuators. 



The ever critical aircraft switch problems 
of weight . . . space . . . altitudes . . . temperatures 


are continuously met by 


MICRO SWITCH Engineering 



Selection of the proper switch to meet any air- 
craft application is simplified by the wide variety 
of MICRO SWITCH types, shapes, sizes, actuators 
and electrical characteristics. 

Whether your switch must be housed in a pro- 
tective metal enclosure or sealed hermetically, 
whether it must control single or multiple circuits 
— if your design requires a precision switch of 
extreme reliability, small size and light weight, 
call MICRO SWITCH. 

Illustrated are but a few of the hundreds of the 
precision switch types micro switch Engineering 
has developed to meet aircraft design require- 
ments. All are ruggedly housed or sealed against 
environmental changes and exposures. It pays to 
bring your switch problems to micro switch. 


MICRO SWITCH 

A DIVISION OF MINNFAPQLIS HONtrWELL REBIiLArOR COMPANY j 

lrCvKdc,Lti>M.riinml7,t>iwic • fRIEPONT, Illinois I 


For compute information on the complete line of 
aviation sieilehei contact the micro switch branch 
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AIR TRANSPORT 


Collins ‘Radar Cocoon’ to Protect Aircraft 
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By Philip J. Klass 

Dciclopmcnt of j sclf<ontaincd air- 
borne proximity warning svstcin, which 
ill effect eiect.s a protective radar 
cocoon around an airplane as it moves 
through the jkj, will be the first phase 
uf a hi'O-part Coliin.s R.iilio Co. pto- 
grain aimed at fullv automatic air-to-air 
collision avoidance. 

Collins expects to begin flight tests 
on a prototype proximitv natniiig s)'s- 
toni (Phase I) in January 19SS. and 
ho|>cs to start production bv September 
of that year. 

If iUiothcr airplane penetrates this 
radar cocoon, the proximits natning 
system will flash a uariiing to the pilot 
of the equipped airplane and a panel 
indicator will show tlic approximate 
bearing and distance to the intruding 
aircraft. During \'1'R weatlicr, tlic 
pilot can then look for tfie iiittiidcr. 
decide nhetlier he presents a collision 
tiircat requiting evasisc action. In H R 
sseathet the pilot will base to make 
the decision solely on the basis of bcat- 
ing-distance iiifomiatian on liis indi- 

In the second phase ot the program, 
Collins svill dcveloi) a collision avoid- 
ance computer whieli. when added !o 
the |iroxiinity ssatiiing svstem, aiito- 
maricallv will determine whether the in- 
truding aircraft represents a collision 
threat. If if docs, the computer will 
indicate which direction the pilot must 
turn to avoid the threat. 

How It Works 

Design of a eomputet to determine 
automatically whether a collision threat 
exists is considetablv more aimplex than 
the |)roxiinih' warning task. Research 
and analytical studies into eollisioii 
liroblcm dynamics will be carried out 
by Collins conciirrcntlv with the desd- 
opnient and design of the proximitv 
Wiirniiig system. Barring unforeseen 
difficulties. Collins hopes to li.ivc initial 
quantities of the collision avoidance 
computer asMilablc by November 19s9. 

Dc|H:nding upon the quaiititv of 
proximity warning sutcnis ordered by 
the airlines and business aircraft oper- 
ators, the sy.stcm will cost the airlines 
around S(v7,000. The collision as-oid- 
ance computer will cost perhaps another 
Ss-s.OOO. according to present estimates. 

'Hie jjroximity naming ssstcin is ex. 
pected to weigh about 5s lb. and occups' 
a onc-.ATR size case, exclusive of an- 
tennas and panel indicators. 

Heart of the Collins ssstcin is a fre- 


quenev modulated (I'.NI) continuous- 
n-avc fCW) S-band (?,000 mc.l radar. 
Collins selected T\i-C\\' in preference 
to piilso-typc radar because of its ability 
to oisenitc at extreincK short ranges. 
The CW’ output is frcqucnci modu- 
lated at -too eps-. in sinclironisiii with 
the aircraft’s -400 evde a.c. power 
supply. 

Six non-rotating feed liorns (anten- 
nas) will he employed to provide the 
folloning r.idar beams around tlic air- 
craft; 

• Up[)cr hcinispliCTC. capable of detect- 
ing the presence of any airplane uithin 
an ROO-ft. radius but unaffected b\' 
.lircraft passing 1,000 ft. above. 

• Lower heniispliere. pros iding a similar 
•SOO-ft. radius of detection licloxs- the 
airciaft. 

• Line-of-flight. prosidiiig s(i0 deg. 
cnsciagc in azimiitli, 7i deg. above 
and bclosv o\ni-plane altitude, and ex- 
tending out to a range of two miles. 
Ill high density tcnninal arvsis. pilot can 
reduce this line-of-fliglit azimuth coxer- 


age to an SOO-ft. range to ]>revcnt need- 
less false alarms. 

If possible, the fixe feed horns for 
gcncratini upper iiemisphcrc and linc- 
of-flight (a/.miutlil coxerage xvill be 
mounted atO|) the xertical stabilizer for 
optimuin r.idar x ision. 

Continuously Excited 

llic four Ime.of.flight antenna horns 
xxill be arranged so that c-ach coxers a 
different 90-dcg. azimuth quadrant 
(sec sketch, p. IS). Each horn xxill be 
energized and cimnected to a radar re- 
ceixer for one-half second, folloxxing 
xx’hicli the next quadrant xvill be ener- 
gized. Tlic fullv 560 deg. azimuth 
area xx’ill thus be coxered excry txvo 
seconds. 

The txxo hemispheric beam antenn.i 
horns xvill be continuously excited and 
nioiiitored by txxo independent radar 

radar echo from an intruding air- 
craft xvill serxc to detect its presence. 
The phase shift bchxecn the echo and 
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the radar sigiia! being traiismittcd at 
the instant the echo rclunis. due to the 
dOO cycle I'M sweep, can be used to 
determine the distance to the intrudet 
and his rate of closure. (The latter is 
required for the cnllision asoidance 
compulcr but is not displayed in the 
proximity warning indicator.) 

Pilot Warning 

When an intruder enters one of the 
three radar beams, the pilot will get an 
audible warning plus a s isual display of 
the intruder's approximate position imri 
distance on a 5 x 5i in. panel indicator 
(See sketch, p. ?7). 

For example, if the intruder enters 
the upper (or lou'cr) hemisphere at a 
range between 400 and SOO ft., the outer 
portions of the two np|)cr (or lower) 
pic-shaped sectors on the indicator will 
flash on ami off. If the intruder is at a 
distance of less than 400-ft., the inner 
imrtions of the t «’0 pie-shaped segments 
will light up. 

If the intruder is at or near own-plane 
altitude, if will first encounter one of the 
four quandrantal radar beams which 
surround own-|3hmc in azimuth. Intrud- 
er position determines which of the four 

a uandrantal beams is intercepted and 
lis in turn determines which one of 
four legs on a plan-\icw quadrant indi- 
cator display comes into use to show in- 
truder position. 

The proximity warning system meas- 
ures the distance to the iiitnidcr and 
then displays it in the otopet quadrant 
of the indicator by fla.sfiing on and off 
one of four lights, i.c. "2-mi,,’' ‘1-mi.," 
"800 ft.." or “400 ft." 

For example, if another aircraft comes 
within two miles of the tail of a prox- 
imity naming system equippcxl airplane, 


the "2-mi." lamp in the tail quadrant of 
the indicator will start flashing. If neith- 
er pilot takes evasive action, the "1-mi." 
lamp will start to flash on and off when 
the intruder has closed to within about 
6.000 ft. 

Pilot can check whether proximitv 

flight ly pushing a button on panc^ 
indicator- This tests transmitter power 
output, receiver sensitivity, all receiver 
circuits, and all indicator lamps. 
Multi-Aircraft Capacity 

Tile Collins system has the capacity 
for handling and warning of more than 
one intindiiig aircraft, ptmiding thes' 
are in different hemispheres or quad- 
rants. Within ,ni\ one quadrant, the 
sistem can discriminate between two air- 
craft providing that cicli is at a differ- 
ent range, h’or example, in the unlikely 
event that there were font aircraft in the 
hiil quadrant simultaneously, one at a 
range of one to tn ii milts, another at a 
distance ot approximately 800 to 6,000 
ft-, a third between 400 and SOO ft., and 
a fourth within 400 ft., all four lamps 
ill the tail quadr.int of the indicator 
would be flashing on and off. 

I'lic svstem's abilitv to acconiiiKidate 
11 iiuinbcr of aircraft is an iiiiport.nit re- 
quirement if the pilot, nr the later col- 
lision avoidance com|SHtcr, is to be able 
to dftennine what evasive aetion should 
be taken, without getting into an even 
more precarious |X)siti<>n. 

'Ilic .-n.^-airlinc decision to go to a 
self-contained type of proximity warn- 
ing/collision iivoidaiice svstem. at the 
[Mssible expense of increased weight and 
cost over simpler cooperative type sys- 
tems, has the important advantage that 
each aircraft gains immediate protection 
when it installs the Collins equipment 


Montreal-More than 20 nations were 
rc|)ic5Liited at the third -Mr Navigation 
Conference of the liilcmatioiial Civil 
•Aviation Urgaiiization vvhieh began here 
last week to review problems associated 
with ainvortliiiicss and 0|X'rafion of air- 
craft over iiitcrnational rontes. 

Thc U. S. delegation to the confer- 
ence was hc-aded bv Oscar Bakke. of tlie 
Civil .Aeronautics .Administration, with 
Robert W'. Craig, also of C.A.A. serv ing 
as vice chairman of the group. The 
coiifcreiicc is expected to coiitimic for 
hclwceii four and five weeks. 

Items on the conference agenda in- 

• Infomational airworthiness standards. 
Existing dcbailcd airworthiness stand- 
ards will be replaced bv standards 
broader in scope to cover basic tequire- 
iiicnts for air safety yet provide for tech- 
nical advances in airaaft design, 

• Operational control. A study of the 


without having to wait fur other air- 
space users to install cooperative equip- 

Although a primary reason for Collins 
radio's choice of an FM-CW radar foi 
aircraft dete-etion was its ability to op- 
erate at extremely short ranges and pro- 
vide good range, rate-of closure, and rate 
ol change of closure signals, there are 
significant by-product advantages, an 
•A'F.A spokesman paints out. 

The same radar conceivably could be 
used in combination with a dead reck- 
oning computer to provide a completely 
automatic self-contained navigator foi 
off-airvvavs flv ing or to backstop the Vor- 
tac svstem. 'i he l''Af-C\\' radar also can 
provide a direct indication of ground 
speed, wind drift and absolute altitude 
(terrain clearance). 

The system should function effec- 
tively to warn pilots of mountainous 
Icrriiin at their night level. 

Private Flyer Protection 

The cost and weight of the Collins 
svstem makes it unlikely that any siiuill 
aircraft operators will consider its instal- 
l.ition. However, by the addition of an 
extremely small, low-cost microwave re- 
ceiver it should be possible for light 
plane operators to get a warning vvhen- 
ever tliev enter the radar cocoon of a 
proximifv-waming equipped airplane, a 
Collins spokesman told Avr.sTiox Week. 
Radar illumination of the small airplane 
bv the equipped aircraft would trigger 
tfic device. 

llie new proximitv warning svstem is 
the result of more than a year's efforts 
by the -Air Transport Association, which 
released operational requirements for 
such a system in the spring of F3sj to 
vpnr .ivionic industrv interest and activ- 
ity (AW April 18, 1955, p. 17). 


ulationship between pilot and ground 
tontrollcrs will be conducted to clarify 
liroccdurcs covering the exercise of au- 

teiiiiinatioii of international flights. 

■ Route familiarization. Consideration 
will be given to the amending of pres- 
ent rulings which require pilots to fly 
iiitcniational routes on non-passenger 
flight! before taking over command of 
regularly scheduled flights. Ilie feeling 
is that shmdardized procedures and 
route information are sutEcieiit to en- 
able pilots to operate passcnger-e-.irrying 
aircraft without previous route experi- 

• Rearward-facing scats. Suggested use 
of specially-stressed, rearward-facing 
scats to reduce danger of passenger in- 
)iiry in ease of accident will be discussed. 

• Navigation liglits. Better visual means 
of avoiding mid-air collisions will be 
sludied. 


ICAO Begins Navigation Review 
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Jet Age Planning Dominates lATA Meet 


By- Robert Holz 

Edinbii^h— Technical problems jjosed 
by the approaching jet age engrossed 
the I2th annual general meeting of the 
Intcniational .Air Transport .A.ssii. here 
last week as top-level nianagenient 
joined operations technicians in a con- 
certed driv e to produce the proper tech- 
nical environment for gas-turbine trans- 
ports before 1960. 

Lord Douglas of Kirtleside. British 
European .Airways diairman and new 
I.AT.A president, called for the dcvclop- 

tiol for all aircraft, including militarv 

"^Vc will have to abandon altogether 
the V isiial method of avoidance and rely 
C'litirely on ecmtrol methods which will 
iipjily at all times regardless of weather." 

Lord Douglas' statement was the 
strongest yet made by top-k-vcl airline 
management for positive traffic control 
and abandonment of the "sec and be 
seen" philo.sophy that has produced air 
collisions such as tlic United Air Lincs- 
TW.A tragedv over the Grand Canvon 
cm June 50. 

Collision: Who's to Blame? 

Lord Douglas noted that the airline 
industry was dccplv perturbed by the 
number of air collisions and near misses 
that have occurred recently. He added; 

"111 many of these cases, the imesti- 
gation discloses that neither pilot was 


to blame, but one is obliged to admit 
that this is a rather sinister conclusion 
because, in those many c-ases where 
pilots were not to blame, the corollary 
is dearly that the rules or procedures 
must be to blame. 

"It is a matter of u^cncy that the 
rules and procedures should be reviewed 
to reduce the present danger of mid-air 
collisions." 

One of the main features of the Euro- 
pean a.vpcct of this problem is the un- 
eontrollcd instrument flying by military 
aircraft on civil ainvavs. Two recent 
incidents highlighting this problem in- 
volved a collision behvecn a Royal ,Air 
I'Orcc Anson trainer and a Viscount air- 
liner plus a ne.ir miss bcbveeii R.AF 
A'ampirc jet fighter and a passenger- 
loaded Viscount. 

Evasive maneuvers required by the 
A'iscount pilot to avoid the Vampire 
were so violent that close ground inspec- 
tion was necessary to determine if there 
had been any structural damage. 
Invitation to Aeroflot 

In retiring after a year as I.AT.A presi- 
dent, Juan Trippe, Pan American Air- 
ways president, told the meeting; 

“No informed person can question 
the fact that improvement of air navi- 
gation plus traffic control facilities arc 
vital if the constantly growing demand 
for airline services is to be met with 
the maximum advantage to the public 
and if the great jet transport fleet which 


is just around the comer is to develop 
its full potential.” 

Trippe also repeated bis last year’s 
invitation to Aeroflot, Russia’s state- 
owned airline, to join lATA as evidence 
ot the Soviet Union’s sincerity in dis- 
solving the Iron Curtain and promoting 
world peace. 

Ihcrc were no Aeroflot observers 
present, but Russia was iiifonnallv rep- 
resented by Col. .Anton Konstantinov, 
air attache in Britain, who was invited 
as an observer by Lord Douglas and 
lunched infonnallv with Douglas. 
Trippe and Sir William Hildred, lAT.A 
director general. 

Public- support from these airline 
presidents bolstered the report of the 
I.AT.A technical committee headed by 
-Anschne Vemicuwe, executive vice 
president of Sabena Belgian World 
-Airlines. The I.AT-A technical commit- 
tee was concemed with two basic phases 
of the traffic-control problem: 

• Improvements in present system to 
enable safe handling of the maximum 
traffic loads possible during tlie next 

• Development of new systems phis 
principles to meet the demand of the 
first large-scale jet operations from 
1961 onward. 

'Flic technical committee recom- 
mended an eight-point program for im- 
mediate improvements in air traffic 
control; 

■ Standardization and speedup of 
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position tcporting procedures, 
tly devolopmcnt of internationally 
rpted and compatible system of 


tlic ccntctimc ot the rumvay arc broad, 
double row eleiatcd lights running the 
length of riinn.n m the same position 
ordmiin rimna\ lights now occupy. 

• Runways required for jet transport 
operations will not pose as serious con- 
struction problems .is anticii»ted e.irlicr. 
The coniiiiittcc noted that, over the 
present route pattern, big jet transports 
will hike off at full gross weight from 
only .1 few ma|iir international termi- 
nals. Most airports will not require 
special new rmni’ins for jet operations. 
Rather than !en|thcning existing run- 
n-.ivs in anticipation of jet operations, 
the committee teennimendcd the con- 
struction of stopways— cleared areas be- 
vemd the end of the runway where jet 
transports can be stopped after abortive 
if P.^A takeoffs These will require much less 
esident. cxpensis'C construction than runwavs. 

Rimwavs and taxi strips whose weight 
capacities arc satisfacton- for present 
' ■ rcr.ift also will be able to handle 
of 


secondary radar. 

• Reduced longitudinal separation 
miiiiiiia and position reporting in 
areas wlictc navigation facilities permit. 

• Regulation of all aircraft 


iig procedures and ex|)]oitiii| all known jets because of fire load distribution 
ommunications tecimiquesj'' four wheel, dn.il tandem landing gt 

Other committee report subjects: and satisfacton- cross wind landi 


by 


Other committee report subjects: 

• Single sideband high frequency 
munication technique svas t( 
incuts mended as an international standard 


traffic control systems at all fit the growing solume of air-to-ground 


times in congested 

• Anli-callision lights on all eraft. 

• Strict rales that no aircraft bo per- 
mitted to get closet tlian sOO ft. to an- 
other for militarv identification or anv 
other purpose. 

• Development of altimeters that 
provide accurate 
altitudes. 

• Make a detailed study of weather, 
maneuvers and bolding patterns for 
current equipment applicable to jets. 

The technical committee also called 
for a basic reorganization of traffic con- 
trol mefliods on an area, rather thim 
a route, basis and for an end to na- 
tionalistic political boundaries for con- 
trol areas. Such boundaries, it s.iid. 
har e been made unrealistic by present 
iiireraft speeds. 

Looking to future traffic control 
system requirements, the committee 
noted that "the increasing speed and 
densih' of traffic will require a spec- 
tacular increase in the speed of com- 
munications and an increasing mc.isiirc 
of discipline nn the part of pilots and 
operators." The committee warned 
that the increase in North .\tlantie 
traffic is posing serious control prob- 
lems by fast .saturating the asailable 
airspace. "No radical improvements 
can be expected until navigation aids 
of greater range plus rcliabilitv are dc- 
s iscd and installed ot until present air- 
to-gtonnd and point-to-point coinmuni- 

"Befoic this we cannot anticipate 
any significant cednetion in tlic large 
protcctis’c boxes of airspace around each 
transatlantic aircraft M’c must thcro- 


radio traffic into tlic limited freque 
spectrum available. 

• New system of runway hglits for in- 

mended bv I.\TA to tlic Internationa] 
Civil Aviation Oiganization. Tliis run- 
way light configuration uses narrow 
asiircmcnts at high gauge, double bands of flush lights from 
the tnnwai- threshold extending LOOO 
ft. down the centerlii 


and satisfactor 
characteristics, the committee noted. 

• New inspection techniques will be re- 
qtiired if airlines arc to utilize properly 
the new' fail-safe design philosoplis be- 
ing incorporated into gas turbine trans- 
ports. The committee said that, unless 
the airlines des isc more thorough meth- 
ods for detecting early and harmless 
structural failures generated by the fail- 
safe design. thc\ will be unable to take 
advantage of its virtues. It tccom- 
inended more efficient application of 
current in.spcction tcchmqiits and thor- 
lugh exploration of ultrasonics and 


viiis. Supplementing tlic.se liglits down radiography as promising solutions. 
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Reduction Planned 
In Reserve Air Fleet 

W ashington— The number of airliners 
allocated to the Civil Resersc Air Meet 
will be reduced during I'iscal 1959, ac- 
cording to Thomas flardccn. Jr., ad- 
ministrator of the Defense ,\ir Trans- 
porfcitioii .Administration. 

Tlic revised allocation, based upon 
recommendations bv the Industry Alln- 
e,itions -Adiisory Cominittcc, calls for 
551 four-engine tiansports in 1959 as 
compared with 56S in Mse.i! 195S. 'nic 
aircraft arc earmarked for assignment 
to the Military .Air Transport Scrs-icc 
upon -Ifi hours notice in the event of 
a national emergency. 

Aircraft participating in the 1958 
CRAh' program represent 585? of the 
aiiline fleet particip,itiiig in the pro- 
gram. 

Ihc 1959 CRAT will represent 52% 
ot the conimerdal airlift for that 
ntriod. However, because of increased 
load capacity of the more niodcni air- 
planes. it is estimated that total CR-AT 
airlift will remain at approximately the 
present lei’cl. 

In addition to the 1959 fleet. 35 air- 
craft were designated as contingent re- 
senes to replace lost aircraft. 

Hughc-s Hopes lo Lend 
SIO Million lo TWA 

Washington— Hughes 'I'ool Co.’s plan 
to pros idc 1 rails World Airlines with 
SIO million in standby credit has been 
submitted to the Civil .Aeronautics 
Board for approval. 

rW'.A IS asking the Board to approsc 
the agreement under which Hughes 
would make SIO million asailable to 
the airline. I W.A could borrow against 
the credit until .April 50. 1958. 

C.AB approval is necessary under the 
term.s of the Board's 194-1 order ap- 
jiroving the acquisition of control of 
TW.A by Hughes. When it approi’ed 
the Hughes- TW.A contract, the C.AB 
limited transaetrons between the two 
cuinpaiiics to S200 each and a total of 
510,000 a year. 

Now, for the second time this vear. 
TW.A and Hughes ate asking the Bo.ird 
to approve a iiiajot exception to the 
rule. Last May. the companies re- 
quested approval of a deal in which 
Hughes would build jet transports and 
sell 25 of them to TWA (,AW Nfav 21, 
p- 411. 

■Hie C.AB sclicdiilcd a lic.iring on the 
jet transport proposal, but Hughes later 
asked that it be postponed. No further 
action has been taken on the plan. 

Tlie new credit ptopo.s,il would allow 
TA\\A to borrow up to SIO million 
from Hughes on unsecured notes. Bor- 
rowings svoiild be in multiples of SlOO,- 


000, and the loans would be.it interest 
at the prevailing prime rale for eoni- 
metcial loans in New York. 

'llie initial amount of the credit 
would be 510 million. It would be re- 
duced to a S7.5 million maximuni rm 
Aug- 1, 1957; to S5 million on Nov. 1. 

1957, and to S2.5 niillion on Feb. 1, 

1958, 

Dallas Case Limited 
To California Routes 

Washington- Co il .Aeronautics Board 
has ducked a soiithcni transcontinental 
route ease for the time being and has 
confined the Dahas-to-tlic-Wcst Case 
sttictiv to routes between Dallas and 
Califomia. 

The decision to limit the ease was 
made on a split lotc svilh C.AB mem- 
bers Joseph P. Adams and G. Joseph 
Minetti f.ivoring expansion of the ease 
to paints cast of Dallas. 

The Dalla.s-Wcst Coast Case came 
about when the City of Pallas com- 
plained to the C.AB about the adequacy 
of trunkline sendee to the West Coast- 
Anierican Airlines has a monopolv on 
the route. 

While the case was forming, several 
airlinc-s filed applications which would 
liasc expanded it into a southern tt.ins- 
contincntii! ease and would have in- 
cluded sendee to the Pacific Northwest 
and north-south sendee along the West 
Coast, 

In its consolidation order, the Board 
decided to limit the case strictly to 


propos.iIs for new sendee between Dallas 
and California \da points in New Mex- 
ico. .Arizona and Nesada. 

'The order left a loophole by saying 
that the airlines would have a chance 
to establish on the record that granting 
of an application in the limited ca.se 
would "as j matter of economic fact" 
preclude granting of one of the ex- 
cluded ap|)lic,itions. If tlie airlines w ith 
rejected applications could prove this, 
the Board would lime to expand the 

The C.AB majority said that the im- 
mediate question is whether additional 
Dallas-Califomia service is needed and 
that expansion of the ease would over- 
shadow this issue. 

Tlie Board decided to exclude local 
sen icc airline applications from the case 
and \otcd to requite a mandatory stop 
at Dallas on any flights from the east 
nr south operated oi'cr new routes 
granted in the ease. And flights serving 
California points also would lime to 
sene Dallas. 

-Airlines with applications included 
m the ease are: Brauiff Airways, Conti- 
nental .Air Lines. Delta Air Lines. Wc.st- 
ern -Air Lines. .American Airlines. Cali- 
fornia Eastern .Aviation. Eastern .Air 
Lilies, Natioii.ll Aiiline.s and Trans 
.American -Airlines. 

Dis.igrceing with limits imposed by 
the majority. C.AB Vice Chairman 
.Adams said the ease should include 
Houston and New Orleans as eastern 
terminal points. Minetti favors expand- 
ing the proceeding into a southern trans- 
confinenbil route case. 


Report Favors Transport Census 


Washington— .A Commerce Depart- 
ment study group has found that the 
long-delayed census of transportation is 
needed to fill serious gaps in presently 
available transpurfatinn statistics. 

Reporting to the Sccrctars' of Com- 
merce. Louis S. Rotliscliild. Under Scc- 

retars- of Commerce for I't.insportation. 
rieominendcd that the Bureau of Cen- 
sus ask congressional appioial of a 
Si .2 million transport census to be con- 
ducted in 1958. 

Rothschild’s staff found that com 
yirthcnstsc transportation statistics are 
tssentia] to the conduct of the nation’s 
cnmniercc. as well as to the administra- 
tiie and legislatis c processes of the gov- 
ernment. and the group found serious 
gaps in presently aiailablc data. 

'I’o fill these statistical gaps. Roths- 
child recommended a 1958 program 
consisting of these siincis; 

• Commodity distribution bv land, ait 
and water. 

• Passenger travel by land, air and 

• Prack transjsortation imentoty and 


• Bus traiis|K>itation inventory and utili- 
tization. 

• ,Air cargo commodity mos ements. 

• Experimental surveys to develop meth- 
ods and techniques for handling major 

The suneis are designed to supply 
information on the transporration in- 
dustry not contained in the various 
statistics now published by the govcni- 
mciit. 1 'Ikw will measure the sizes of 
the sarious industries and the markets 
and market channels in which they 

a' census of trans|jortatioii was first 
ordered by Congress in 1948 to be con- 
ducted in 1949 and esen- fisc scars 
thereafter, but no funds were ajjpto- 
priated in 1948 nr in 1955. ’I’he cen- 
sus ss-ent through a series of studies and 
ssas finally assigned to the Under Scc- 
ictars' of Commerce for tesiew in April 
1934. 

This last studs is now complete, and 
Rotliscliild has recommended that the 
Bureau of the Census make another at- 
tempt to secure funds for a franspotla- 
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tant TOUtee 123 ELECTRAS. 

LOCKHEED 

AIRCRAFT CORPORATION 
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CAB Reports on TWA, Riddle, 
Northeast, West Coast Accidents 


By Ci-aij: Lewis 

Wasliington— llic Civil Aeronautics 
Board lias issued reports on .iccidcnls 
imoiviug aircraft of Trans W'orld Air- 
lines, Riddle Airlines, Northe.i.st Air- 
lines and \\’est Coast Airlines. 

Ilie T\\'A and Riddle accidents 
«crc fatal crashes in wliicii both air- 
craft were destroyed- West Coast and 
Northeast's accident involved only 
minor injuries to passengers and creu’s, 

T\\',\'s accident occurred at Pitts- 
burgh last .April when a Martin 4-0-4 
crj.shcd and burned innncdiatch after 
takeoff. The stessardcss and 21 of the 
44 passengers were kilted, but both 
pilots sun is ed. 

immediately after takeoff, the pilot 
saw the left engine Zone 1 fire «-.irn- 
iiig light come on. and he cut the left 
throttle to the point where auto-fcath- 
cring was deactivated. 

I(c then reached for the left manual 
feathering button, but the copilot, 
thinking that auto-feathering was still 
operative, dissuaded the pilot from 
pushing the manual feathering button 
and tried to get auto-feathcring bv pull- 
ing back the left mixture to idle cut- 
off. 

The copilot was a T\\'A line check 
captain who was line-checking the pilot, 
a fir.st officer, for captaincy. 

The C.AB found that this sequence 
of actions failed to comph' with cnierg- 
cnev procedures prescribed bv the coni- 
pam for powcrplant fire or failure. 
The ins'estigation showed that the fire 
warning svas caused by failure of an 
exhaust connector clamp which trig- 
gered a fire detecting unit. 

I'hc procedures followed bv the two 
pilots resulted in a windniilliug left 
pro|x-llcr which, along with extended 
landing gear and takeoff flaps, produced 
cnougn drag to make the airpunc lose 
altitude anif crash. 

The C.AB siiid the cause of the crash 
nas "uncoordinated emergency .action 
in the \’er\' short time available to the 
crew, n’hicb produced an airplane con- 
figuration with unsunnountablc drag." 
Riddle 

Tlic Riddle transport, a C-46. crashed 
in a cornfield near Hollvsvood, S. C., 
last December while on a scheduled 
cargo flight from New York to Miami. 
Both pilots n'Cie killed. 

The CAB investigation determined 
tliat the C-46 disintegrated before it hit 
the ground, with the right outer sving. 
the tail surfaces and the left engine 
nacelle separating from the aircraft in 
flight. Downward failure of the right 


wing was the first in the sequence of 
structural failures. 

Tlic C.AB report said numeroits non- 
conformities were found in the elcsator 
tab controls, making tlic airplane in- 
eligible for airsorthiness a'rtific-.itif>n. 
The Board said both the Civil Aero- 
nautics Adininistration and the airline 
should base detected the parts which 
did not conform svitb regulations. 

The Board found that erratic action 
of nonconforming elevator control tabs 
caused the .C-46 to pitch down violently 
enough to make the right wing fail. 
West Coast 

Ttic C.AB found that a AA’est Coast 
Airlines DC-4 crashed at Pullman- 
Moscow .Airport last rebtuary because 
the pilot abandoned his approach too 
late to avoid a hill near the runway. 

The accident occurred during an au- 
proach to the Pullman, Wash., airport 
on Peb. 26 at about 7:40 PST. .As the 
pilot began to execute a missed ap- 
proach. the DC-4 hit a hill about one- 
aiid-mie-qirarter miles northeast of the 
runwiiy and crashed in a snow-covcrcd 
field. The copilot and two of the 12 
passengers ucte sligbth' injured. 

During the approach to the runsvav, 
visibility n-as reduccii to r.cro for about 
10 seconds by a snow squall, then the 



Business Aircraft Radar 

]>ounds'. has been des eloped b> Radio Cot- 

Uiglu about 40% as much as airline radars, 
has ;0-nil. range compared to ISO mi. for 

eluding Collins Radio, reportedly are devel- 
oping [iglitH'ciglit Heather radars. 


airport liglits sverc sighted ag.iin. \\4icn 
llic lights were obscured for a second 
time, the pilot started a missed a])proach 
piocedurc. but before the airplane 
started to climb, it hit a hill about 40 
ft. from the crest. 4he C.AB said the 
rosc-up attitude of the DC-4 reduced 
the force of imixict siibst.mtially- 

The Board said the cause of the acci- 
dent was "the continuation of a landing 
approach following loss of visual refer- 
ence to the airport, and the delavcd 
attempt to execute a missed apptoacli." 
Northeast 

Last March, a Northeast .Airlines 
Consair 240 landed in deejs snow to 
the left of a runway at Portland, Me., 
Municipal ,Air|»rt. Tlic nose gc.ir col- 
lapsed. damaging the airjjlanc. Fis’C of 
the 42 passengers suffered injuries. 

•A row of ait|)ort boundary lights 
running parallel to the left row of rim- 
n-.iv lights created the illusion with 
the Northeast crew that the run«-ay was 
to the left of its actiuil ]30sition. Land- 
ing at night, in light snoiv .and uitli 
limited sasibilitv. tlic |3ilot set the Con- 
vair down in deep snow to the left 
of the runway. 

Hie C.AB report found that the first 
fight lamps in the right row of runway 
lights were inopierative and that the 
three green threshold lights were not 
all fuliv operative. These conditions 
contributed to the illusion. 

Tlic C.AB blamed the .accident on in- 
adcqiute maintenance of tunssay lights 
and incorrect reporting of their condi- 
tion bv the airport manageincnt. Air- 
line employes were criticized for incor- 
rect reporting of lighting ctmditions. 

New Argentine Airline 
To Operate Abroad 

Buenos Aires— .A new .Argentine air- 
line has been formed uitli pri\-atc 
capital for foreign and domestic flights. 

This became possible only recently 
with the signing of tlic country's new 
aviation law. which repciiled .Aerolincas 
Argeiitinas’ monopoly on intra-Argen- 
tine flights and opened the ss-ay for 
onli' four companies controlled by 
Argentine nationals. 

The new finn. Transcontinental, 
S. .A. starts actisitics witli capital of 
$2,2 million. The firm will begin 
at Buenos Aircs-Ness' York flights in 
May of next year, and plans in 194S 
to inaugurate service to San Francisco. 
\\itli connections to the Far East. 

Super-Constellations (I049H1 will 
make the international flights. Tlie 
ncM- firm has acquired fisc of their 
planes, on what is described as a hire- 
purchase sistcm. from California East- 
ern .As iatirin, Inc., with the help of the 
Bank of America. Purchase price was 
12 million dollars. 
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From Tokyo fo Thule the Air Force 
meets the Solar Serviceman 


GAS TURBINE ENGINES are gaining ever 
n’ider use in militar>' service ... for air- 
borne generator sets, ground support 
units and many other applications. Solar 
Field Servicemen constantly visit Air 
Force bases and Armed Service evalua- 
tion centers establishing training pro- 
grams and cliecking installations. Solar's 
Field Servicemen are a vita! part of the 
team that has produced the trouble-free 
record of Solar gas turbines. 

Sol.ir build.s both tlie Mars 30 hp and 
the Jupiter 500 hp gas turbine engines. 
Tho .Mars is now in use on the Lockheed 


C-121C, Douglas C-124C, Convair 
C-131B and the Boeing KC-97 tanker. 
The Jupiter is being produced as a com- 
pressor pack and in variable and constant 
speed versions for other applications. 

The proven dependability of Solar gas 
turbines is the result of nearly three dec- 
ades of experience in engineering and 
fabricating precision products of alloy 
steels for .severe sers ice. Can this experi- 
ence help you solve a complex engineer- 
ing or manufacturing problem? For 
information write Dept, C-68, Solar Air- 
craft Compans', San Diego 12, California. 



SOLAR 



ATA Official Pushes Program 
For Blanket Air Traffic Control 


By Kallicriiie Jolinscn 

^\'ash^ngton— Milton Arnold, vice 
president of the .Mr Transport Associa- 
tion. has iitfcd tliat )rlanning and re- 
search be launched imnicdiatclv on a 
system that would blanket the continen- 
tal air space with positi'c traffic control. 

In tC'Stiinonv before the House Cnin- 
incrcc Subcciimnittcc on Aviation 
hc.idcd hy Rep. Oren Harris iD.-Ark.l. 
•Arnold termed the present threc-sear 
federal airways plan fonmilatcd hy the 
Ci'il .Mronautics Administration as 
"only the initial step.” 

Under the present plans, positive 
control would be provided fo more than 

li.OOO ft. 

"It is the strong feeling of the air- 
lines." he said, “that a system of com- 
]>lctc air traffic control must he devel- 
oped to provide separation and organiza- 
tion of all traffic, regardless of weather 
conditions, except in certain specific 
areas, principally at loss' altitudes, where 
the nature and density of traffic does 
not require such strong handling. It svill 
not come svithout groans and squeals 
from those svho feel that tlicy arc being 
deprised of so-callcd 'freedom of the 

He anticipated, hosvoscr, that the sys- 
tem can be applied "ssithout imposing 
an midtic hardship on prisatc flying.” 
No Areas Exempted 

Harris and other nicinhers of the sub- 
connnittcc base gone a step further 
than .\mnld with the suggestion that 
no areas be exempted from the con- 
tirrllcd system. 

Other des’clopments at the hearings 
included; 

• I.oiu's Rothschild. Under Scerctars' of 
Commerce for Transportation, disclosed 
tliat the administration will recommend 
a ]j)an U'ithin the near future for assess- 
ing users to finance federal aim-ays de- 
velopment. 

• .Arnold reported that the .Association 
of .Automotisc Engineers and several 
other groups are working on cockpit 
configurations designed to increase the 
area of pilot visibility. 

• American Telephone and Telegraph 
Co. has agreed to license its Tacan pat- 
ents— to help inacasE production of 
Vort.ac units for the common naviga- 
tion .system. Vnrtac units. Rothschild 
told the subcommittee, will cost be- 
tween Sfi.OOO and $6,000 each. 
Airways Charges 

The two kev issues on airauvs user 
charges have not yet been resohed, 
Rothschild said. These arc: 


• AA'hether users sliould be required to 
finance the installation cost, or only the 

• What the yardstick for chafes should 
he— fuel tomiimcil. landings, aircraft 

He noted that the military sersiccs 
account for over 50% of the use of the 

"'llie economy and defense of the 
country," Arnold testified, require "a 
comprehensise. thoroughly integrated 
master plan designed to accommodate 
all types of aircraft— and require it im- 
mcdiatelv.” 

He also stated that, in addition 
to the improvements embraced in 
C-AA's three-year plan, this master plan 
should prtiside: 

Master Plon Proposal 

• "Complete and constant control of all 
traffic at the higher, more-critical alti- 
ludcs. where our faster aircraft must 
o|>crate, as well as in all high density 
traffic areas.” 

• ".A new method of semi-automatic 
xisiial communications link between pi- 
lot and controller to reduce voice com- 
munications and tlic resulting workload 
on the controller." 

• "A new method of supplying to the 
controller tire information he needs for 
|)rcparin| ele-anmcc infonnation for flic 
jjilot. Wc r isiializc an electronic rcscr- 
\oir of data such as aircraft position, 
altitude, speed, direction and identity 
lor cscry flight— all of which is capable 
of being displaved automatically to the 

Because air traffic control now lacks 
these modern des’ices, Arnold obsersed. 
there is "an exccssis c assignment of air- 
space to each flight . . . causing imrca- 
.sonabie restrictions on flight operations. 
If proper equipments svtrc employed, 
nc could decrease the required airspace 
;‘Ilociition per aircraft, yet maintain the 
simic lesel of safety." 

Immediate Steps 

So far as immediate steps are con- 
cerned. Arnold proposed; 

• .Additional airways. He noted that al- 
thougli the Cis'il Aeronautics Board has 
authorized scheduled airline sersice in 
many ncss’ cities, the airways connecting 
these cities hinc nnt been provided. 

• .Additional control tower personnel in 
anticipation of expanding airw;iys activi- 
ties. Deploring the Inw salaries paid 
control tosver operators, .Arnold com- 
mented: "The pressure ;md strain of 
the work is fast showing its effects in 
lire physical and mental licaltli of con- 
trollers who arc assigned a straiglit 


eight-hour synrk sliift ss itli no scheduled 
lunch or rest )rcriods. If this is our 
ex]>crit'iicc in a time svlicn only about 
15% of all traffic is controlled, what ;uc 
uc to expect if practically all traffic is 
to be cDntrrllcd?" 

Pan Air Buying DC-7s 
With PAA Financin" 

Rio de lancico— Br.iziVs Superintend- 
cncs of Currencs' and Credit finally 

3 rosed request of Pamtir do Brasil 
nc to buv four DC-7C aircraft and 
spare parts at a cost of $15.7 million, 
Fin.ineing ss ill come from Pan .Amer- 
ican World .Airsvass svhicb owns -18% 
of Panair stock. 

P;mair also is getting Pan .Amcriain's 
plicc in line for the new planes, which 
arc scheduled for dcliscry in .April or 
May of 1957. 

Panair now uses 10 I.--19 Constclla- 
tinns for fliglits from Brazil to Europe 
and tire Middle East, and to other 
Soutli .American countries. Tlic nesy 
planes will take over the long Euro- 
pean and Middle Eastern flights, allow- 
ing the company to use its Constella- 
tions for "loeal” flights around South 
America. 


SHORTLINES 


► Acr Lingns' London-Diiblin tr.iffic 
registered a 20% increase in Augnst 
for a total of 29.000 passengers, lire 
Irish airline’s mcrall traffic reached 

85.000 passengers, 18.000 more than 
were flosvn in Airgiist of 1955. 

► .Air India International will start a 
new Australian service on Oct. 5. The 
Super Consfcll.itioii service 'vill operate 
once a svcck between Bombay and 
Svtinev via Madras. Singa|)otc and D.ir- 
u-in arid will connect with Air India 
Entopc.in flights for through .service 
between Sydney and l.ondon, Dusscl- 
dorf, Rome and Cairo- 

► .Allegheny Airlines flew 6.692,000 pas- 
senger-miles in .August, an 1 1 % In- 
crease over August 1955. Traffic in the 
first eight months of the year totaled 

42.266.000 passenger-miles, a 16.4% 


► Chicago Helicopter Airways, formerly 
Helicopter .Ait Service, completed seven 
scars of scheduled O|jcration last 
iiiont!i. Tlic carrier hauled 21 mil- 
lion pounds of mail and completed 
more than 45,000 hr. of flight time 
in tlic sesen scat period. 

► Delta Air Lines has put its first Con- 
vair 440 Metropolitan in service. Delta 
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Two-Hiindred-Million-Year-OIcI Inertial Navigator 


Eons ago ihe fly had two sets of wings- His second sel of 
wings shrivelled into the vibrating gyros entomologists 
call halteres, The fly now flies with his own inertial guid- 
ance system, eflicienl enough for his needs and marvel- 
ously compact. Our interest in the anatomy of the fly is 


the interest of an iiiertial-guidance-systenis Engineer. \^'e 

Litton Industries name have a simplicity of design and 
compactness unsurpassed in this complex held. They are 
designed to function at Mach Numbers that are classified. 


LITTON INDUSTRIES UEVttKLV « ills. CALtmattrA 



has seven more of the radar-cquippcd 
transports on Older. 

► Ethiopian .Airlines has increased its 
services to Cairo and Athens from five 
to six flights a week. The airline now 
operates three Convair 240s along with 
its nc-'s fleet. 

► limiting Clan Ait Transport Ltd. is 
negotiating for three Bristol Britannia 
5lt)s for niid-105S delivetv. Tlie carrier 
lias ordered one Britannia and is tak- 
ing options on two mote. 

► Moliawk .Airlines is adding a lomi|C 
to its Convair 240s that increases ca- 
pacitv to 42 scats- 'Ilic modification is 
the first step in a progiam that will 
escntually increase cupacitv to 46 .seats 
. . . Mohawk carried ^2.670 passengers 
in -August, an increase of 25-8% over 
August, 1055. 

► National Airlines opened a sales office 
in Iloustoii on Sept. 10 to prepare for 
operations os-er the new Houston-New 
Orleans route the Civil Aeronautics 
Board is giving the airline. 

► North Central Airlines’ .August traffic 
totaled 56.467 passengers- 

►Nortliwx-st Airlines now offers com- 
plimciitars- pictures to passengers on 
Scattle-Honoliilu flights. Stewardesses 
take the pictures with Polaroid cameras 
which develop iniinediatch. 

► 07.ark Ait Lines handles ticket reser- 
vations for Chicago Cardinal football 
games through its teletype system. I'ans 
can make reservations in anv of the 
45 Midwestern cities Ozark serves, 'Ilic 
local carrier has previouslv done the 
same thiim for the St- Louis Cardinals, 
Chicago Cubs and Chicago W'hitc Sox 
baseball teams and the Chicago Beats 
football organization. 

► Pan American’s Latin .American Divi- 
sion will fly 4.500 salesmen and their 
wives to the Dominican Republic this 
fall for the Kedders-Quigan torp. Fed- 
dcts-Qtiigan is awarding onc-wcek 
Caribbean lacations as prizes in its 
sales inccntisc campaign, and Pan 
American will flv 70 round trip.s be- 
hveen the U.S. and Ciudad Trujillo 
in a tcii-wcck program. . . . Latin 
American Division reports suimncr 
traffic was up 17% over 1955. 

► Riileigli-Dutliam .Airport .Authority 
reports 9.945 passengers enplaned in 
August, a 55% increase over the pre- 
I'ious August. The .Authority’s goal is 
150.000 passengers boarded in 1956. 

► Vatig Airlines of Brazil has signed 
an interline agreement with Civil .Ait 
Transport of Formosa, 


AIRLINE OBSERVER 

(EoirOR’s Non:; The lotlowing co/uiiin was written by the Aviation 
AA'kkk staff atfciidiijg ia.st week’s 12th anmiaf general meeting of the Inter- 
national Air Transport Assn., Edinburgh. | 

► Thirteenth annual general meeting of the International Air Transport 
Assn, will be field in Madrid next September. 

►Sneasc is designing a new and larger version of its Carai’clle jet trans- 
port aimed at larger capacity, more speed and increased range. It will 
still remain in the mcdium-liaul jet transport class, however. New Carai ellc 
will be powered b\ 16,000-lb.-thrust developments of the Rolls-Royce 
Coiiw'.iy bypass engine series in which the percentage of bypass air is 
higher than in current versions. 

► British airframe and engine manufacturers made unprecedented sales 
efforts at 12tli lAT.A annual general meeting, with the attendance of thcii 
top technical and sales jscrsonnci, a full schedule of entertainment for the 
lATA delegates and rides in the Napicr-Eland-powctcd version of a Convair 
i.incr and the Bristol 500-series Britannia. For the first time in recent 
I.ATA meetings, U. S. manutacturers’ efforts trxik a definite back scat to 


► Bristol Britannia's entrance into BOAC ser\ ice lias been dckived another 
six months until spring b\ the recurrence of intake icing problems in the 
Proteus turboprop engines, causing engine flamcouts. Latest llanieouts due 
to engine icing occurred during tests in Calcutta monsoon during BOAC 
proving flights to Australia. Problem resnhes around stagnant air areas 
in peculiar Proteus air intakes at rear of engine. Bristol is dispratching 
another test Britannia on African icing flights with tclcsision cameras in- 
stalled to monitor engine air intake areas to show what is actuallv happen- 
ing under icing conditions on television screens in the cabin, Roval .Air- 
craft Establishment at Faniboroueh and British National Gas Turbine 
Research faeilitv also arc being called in to aid Bristol in finding a quick 
solution requiring minimum modifications of the engine and intake 
structure. 

► Sales battle between Pratt & Whitney J7S and Rolls-Royce Conway by- 
pass engine is now the hottest sector of the jet-transport-inarket competi- 
tion. Rolls has a 14, 500-lb, -thmst Conwav running and plans first test 
stand nin of its 16,000-lb. version in December. Pratt & Whitney has had 
)75 mnning at 16.000 lb. thrust for several years. Neutral observers ate 
betting that Rolls won’t dent the Boeing or Douglas transport engine 
market to any degree outside England and Canada. 

► Russian delegation of top .Aeroflot officials reccis’ed I’’rcnch official clear- 
mice to visit Snease in early (Jetober for technical discussions concerning 
the Catavcilc jet transport. Russians have been saying for six months that 
they arc intcn.scly interested in buying some Catavelles for Aeroflot opeta- 
tioiis, but the iTcnch govermnemt delayed official clearance until recently. 
Oitavcllc in present version is powered b\ lO.OOO-lb.-thrust Roils-Rovee 
•Avon Mark 29 turbojets- 

► Vickers is considering design of new four-jet. medium-range jet transport 
based on four Rolls-Royce Conways mounted cither in wing pods or in a 
cluster at the rear of the fuselage. British European .Airways aircadv has 
indicated it will need a half dozen incdiiim-taRgc jets to compete with 
Ait France Catavelles on the London-Nice nin and other high density 
Euro|>caii routes- Key to Vickers decision ptobablv will be Trans-Canadii 
.Airlines’ clinicc for future nicdium-haiil epuipment. If TC.A will buy the 
Vickers medium-haul jet. flietc is a strong likelihood that the project will 
become a reality. 

► Airline obseners arc speculating whether there will be anv alliance be- 
tween .Aristotle Onassis' rejuvenated Greek National .Air Line mid United 
-Air Lines. Presumably, angles would involve United jiroviding technical 
assistance in expanding the Creek air line’s international operations plus 
feeding U.S. doniestie traffic into the Greek foreign ssstem via New A'ork. 
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AIR-TURBINE DRIVES 


The Answer to Jet Age 
Accessory Power Problems 


Thr net'll Tor livijraulit*. eli'clric. and 
inecliuiiKiiI potter mnlliplieti ttiih every 
major advanri* in airerafi performance- 
Tlie hipli air rjteeils nl' loilay's jets demand 
more hydroulii- potter for aerrxlynomie 
surface and brakiiip roniroL \^'idesprcad 
nse nf eleclroTiir etjiiipmeiu lias preally 
increased cleclrical reipiirenienTB. The 
Idisterinp surface heal nf Inph-performance 
planes only cnmpmiiids the problem. Kol 
only musl loday's designer plan an acces- 
sory system lhat can mcci increased power 
rei|iiiremenls. in much less space, but he 
inusi he sure il can uperale in hul en- 

Some accessory eqiiipmenl now in use 
is grossly alTecled by heal. Diced drives 
ailaclieil lo ihe engine, hyilraulic minor 
drives, anil gas turbine power units 
((;TPI"s) — are exlreinely vulnerable to 
high ambieni lemperalures. In addillon, 
they generate so much iteai in operation 
that a method of removing llie heal must 
be employtsl. Other limitations, such as 
intulequalc lubricants, iieat pumps, or the 
absence nf extremely liigh.lemperalure 
metals may precluilc the use of these 
methoiis if thermodynamic rei|uircmcnts 
continue lo grow. 

Heat Problem Changes 
The Design Picture 


role and selection of accessory systems. 
With u fompresspil air aup|dy already in. 
legral with the airframe, the n.sc of air- 
turhiiie drives permils more I'lrt'dive in. 
legralion of the airframe and the aceessorv 
system. In nianv iiislallatiniis. the same 
air used in the existing airduel .system 
can he used lo -spin small turhiiir wheels 
mminled on shafts. These, in Him. drive 
peneralors- hyilraulic- jnimps. fuel pumps, 
thcrmal-coiiililioning ei|uipnienl. iiiochan* 
icaJ actuators, and other acc-essories. 


The nperatinp lii*lorv of units now in 
use, such as those on Rneing's B-52. shnwa 
that the sinipU'. comparatively friclioii- 
free roii.slruclicm of air*lurhine drives 
can greatlv minimize wear ami result in 
lunger, mure ilejicndahle service. In aildi- 
iiun. ihev pet-mil mute elVeeItve paralleling 
III' generators if fei|iiireii. and with a 
ground source ol air. can be tested without 
running the main engines. 

Install Where Power Is Needed 



Tile heal problem has become so com* 
plex lhat lop engineers now realize the 
importance of integrating the accessory 
system as part of the ^sic pnwerplanl 
and airframe design etfiirl. In the alwcncc 
of adccpialG alloys lo withstand liigh .skin 
temperaliires, designers now .see the ad* 
vantage of installing ihermal-eoiidliioning 
cipiipmenl and airducls as part of the air- 
frame design in order lo cool surface areas 
as well os inlernal components. 

As a reliable, convenient source of c-om- 
pre.ssei) air, Ihe jet engine provides the 
way lo solve manv of these problems. Air. 
extracted from its compressor, can be 
dueled to nearly any part of ihe aircraft 
surface for purposes uf cooling, boundary- 
layer conlro), and deicing. Since lite weight 
of this ei|uipment is chargeable lo the air- 
craft mission, it becomes practical to use 
the common energy source — compressed 
air-^for operation of the plane's entire 
accessory system. 

Air-turbine Drives Permit 
Integrated System 

ThisTrend easts new importance on the 


Operating on this simple prim-iple, air- 
liirhine drives can elfeclively tierform 
nearly every- aerps.ury fuiiciiun uhuard 
jet or turboprop aircraft. 

Simpler Construction- 
Greater Reliability 

,\ir-lurbine drives art* inlierentlv luon* 
reliable lieeaiise they reijiiire few-er nuiviiig 
pans than anv other melhn,l of generating 
power. Only tuio ellieient. rutnliiig liirbine 
wheel ami shaft is requirtsl to drive the 
plane's eleelrieal ami hvdrmilir units. 
Completely automatic operation is ob- 
tained by an integral cimirni system. 
Whenever a load ilemand oi-cm-s. a .system 
of signaling and aelualing devices changes 
the unit's uiilput lo meet the [lower re* 
qiiiremenls. 

Reliability of an air-liirhiiie drive system 
is aehieved hv cixiss-nianifolding the 
plane's air sup[>ly duels. I'hriuigh lliib 
methoil. all units on the aircraft ran 
operate from one or anv runihination of 
engines. In multi-engine aircraft, failure of 
one or more engines wuuld not mean bi-.s 
of accessory jiower as long as t>ric engine 
remained lo sii[>jily bleed air. 


Air-liirhine drives and the accessories 
lliev ojieraie may- Tie lucalcil anvwliere in 
the plane w-|iei-e power is needed. In the 
B-.s2. for example, ten hvilraulic liirho- 
piiiiip- are disiribuletl ill hoili w-ings and 
the fuselage — close lo the point where 
[Kiwer is neeiled. Such versatile, functional 
loralion is possible hecause air is relatively 
ea-\ III transport and because il rci|uires 

Isu-aled awav from the engine, these 
drives ran roniribiile lo a sleeker airframe 
design hv ,'uuiiig engine nactdle size and 
reiluoing frontal areas. Also, by- installing 
them cio-e lo the "service area," short 
hvilraulic and electric transmission lines 
rail he useil. This results In a lighter and 

Tljc.-e advantages [lermit a signiiicant 
iin-rcase in aircraft s[ieed and range, or 
[layload. 

Forecast for the Future 

Ramjet and Nuclear Pawecplonls— Il is 

c\[iei-led that air-turldne drives will [day 
an increasingly important rule in Ihe 
luiiire. In aircraft utiUriug a turbo ramjet, 


the turbojet portion of the engine may be 
shill down during ihe supersonic portion 
uf (light. This would mean that no mechan- 
ical power would he available from the 
main puwerplanis for accessory operation. 
A pneumatic system, huwever, eoubl pro- 
vide accessory power under such condi- 

Anolher indication that more accessory 
power will be neeiled in llie future exists 
in the aniicipaled requirenienis for nuclear- 
powered aircraft. Large amounts of power 
may lie needed for specialized functions 
associaieil with the reactor. Remotely 
located air-turbine drives, linked with an 
auxiliary power unit, could supply n huge 
block of power without a prohibitive in- 
crease in unit weight or si-ze. 

G.E. Pioneered Air-turbine Drives 

General Electric's Aircraft Accessory 
Turbine Deportment in Lynn. Maas, is one 
of the nation's prime suppliers of air- 
liirbine drives for aircraft accessory power. 

Drawing on G.E.'s vast experience in 
producing industrial and aircraft gas tur- 
bines. this department has consistently 
advanced the state of lurbomolive oquip- 

Jusl as General Electric pioneered the 
"radical” aircraft lurbosupercharger in 
I'Jlfi. through the Aircraft Accessory Tur- 
bine Departnieni, it is now huildiiig air- 
lurlnne drive equipment lo answer the 
acce.ssory power problems of the jet age. 
G-E Turbopumps and Turbo- 
drives help supply all hydraulic and elec- 
tric power on the Boeing B-52 Slralo- 
forlrc-ss. first aircraft in history lo use 
pncumalic-driven power eipiipmenl for 
ojieraling its entire acccAsiiry system. 

Driven by air ducteii from the jet engines, 
C-K turbopumps and alternator drives 
suppiy 8 gpni at 2650 pai end 60 kva at HK) 
cps. re.spcctively. They give the big liombcr 
power fur operating steering, control sur- 
faces. landing gear, bomb-bays, s[>uilcis. 
railar. lighting, and armament. 

G-E Fuel Turbopump 

This laiik-mmintetl. air-driven unit pro- 
vides H6 gallons of vapor-free fuel per 
minute, giving North America's f-HOD in- 
terceptor the extra fuel needed fur afler- 
biimer operation. Characteristic of G-Eair- 
lurhiiie drives, ihe Aflerburner Fuel Pump 
is lightweighl and compart and can be 
functionally- located in ihe aircraft. 

G-E Turbostarters 

Another application of the versatile lur- 
bine is in llic self-contained lurhoslorter 
(used on the Marlin B-.iT) which starts a 
jet engine in less than 10 seconds. 

It is powered by hot gases resulting from 
tlie combustion of an ea.siiy replaceable 
solid-propellam cartridge. Turhostarlers 
eliminate the need for pound power alarl- 
iiig units, minimize logislii-s prubleros, and 
increase jet aircraft availability. 



Advanced Air-turbine Drives 
Are "In the Works" 

General FJeclric's Aircraft Accessory 
Turbine Department, with facilities valueil 
at more titan $15 million, is carrying mil 
an extensive ilevelopinenl program on ad- 
vaiiceii air-turbine etpiipmenl. L'nils with 
extremely high power-to.wfigbl ratios are 
already in advanced stages of testing. 
These programs promise powerful answers 
lo accessorv [wiwer requiremenl.s that lie 

To Knd out how C-E air-lurbine equip- 
ment can help you now In the ptaiiiiing 
stages, coiilacl your General Electric 
-Aviation & Defense Industries Sales 
OlHce or write for the descriptive bro- 
chures on the drives you are inleresteil in. 
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HUGE SKIN MILL at I.ocklieed is foicninncr of tsqjc of inacliinc tool which will be used to sciilptiire, t:i[icr and cut integral stiffeners 
in stinctiir.il eoniponeiits of fnime nircrjft. Machine also niay be tapc^coiitrulled. 


Air Future Taxes Production Methods 


By living Slone 

Biiibaiik, Calif.— AdvitocccI aircraft 
dfsigiis engineered in tire next decade 
will tax tlic ingcmiity iif the inanufac- 
tnring team to translate them into fin- 
ished hardw-arc. Some of tlic fiietois 
invoKcd ate: 

• Projteltd shari> ti.se in military air- 
craft pcrfatmancc. ushering in the ex- 
tensive use of liigli strength steels and 
titanium iillovs. 'I’liese materials gon- 
ctaily will be harder to work, will intro- 
duce inanufactnring eoniplieations- 

• Reduced airttafl space for accommo- 
dating crpiipmenit. 

• Increased machining and forming rc- 
s]iiirements. 

• More jsrecision in tooling fabrication 
and asscmbh. 

• Closer procc.cs control. 

These and mans other considerations 
will Combine to butdai manufacturing 
with problems demanding, for their 
solution, new- approaches as well as 
modification of existing production 
teelmiques. 

New IcYcls of technical ability will 
l>c rct|nitcd in many phases of manu- 
facturing- Manufaetnring research will 
take on nesv importance. Closest co- 
ordination between manufacturing and 
engineering groups will be required. 


F.nginceis at Lockheed .-\ircwft 
Carp., under J. B. Wassail, director of 
engineering, and Herbert Caldwell, 
mannfacturiiig manager. lias'C been 
studying the probable effects of design 
trends or future mamifacturing. 

Hurt C- Monesinitb. Loekliecd vice- 
president and general manager uf its 
California nivision. outlined some of 
the highligliN brought out In the studs. 
Installation, Checks 

IncKXised emphasis in the future 
|3rodnction cycle will he on the installa- 
tion and chcekont of electronic, elec- 
trical, hydraulic and pneumatic equip- 
ment. T his svork. alreads- difficnlt, will 
jirosc more so in the future ,md may 
raise prodnetion man-hours considerably 
if specialized training of personnel is 
not adequately planned. 

Initial elifficiilty svill be tlic limited 
sjxice asailablc, particnlarls in future 
niilitarv aircraft, for this equipment. 
Packing the units into tigliter qu.irters 
will boost the burden of the installer 
and tax his skill. Monesmith said. 

Tlic checkout phase in the |)lanc also 
will be a serious complication, and will 
be aggrasated by the limited space, in- 
creased amount and complexity of 
equipment, and its automatic action. 
Prior to installation almost all of this 


equipment will rct|uirc a high degree 
of qualification testing in addition to 
adequate bench testing. 

■More tcchnieal pcrsunnel will be rc- 
tiiiircd, specially trained in the sssteins 
they ate installing or tiiccking. 

In connection with equipment in- 
stallations. increased use of metal mock- 
ups duplicating the plane in detail, is 
anticipated. Constructed concuircntly 
witli the design phase, they will be 
used to simplify clearance and access 
problems. 

Machining 

More machining is generally seen in 
(he picture for future aircraft bceau.se 
of em|)hasis on weiglit reduction and 
integral stiffening. 

Shift to steel and tilaninin alloys may 
introduce rcducexl speeds for some cut- 
ting operations, and machine tools for 
these harder materials will require more 
power and rigidity. Machines and 
coolant supplies may have to he re- 
stricted to particular materials to avoid 
contamination. 

Magnetic or punched tapes may be 
used n>r control of milling operations 
mstead of mechanical methods now 
cinpioved, if production quantities war- 
rant. but this new technique initially 
will cuinplicate the production job bc- 
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cause of the specialized training the 
data processing will require. 

Wider application of sandwich struc- 
tures will mean more contour machin- 
ing of lioncicomb core, in steel and 
titanium allocs as well as in ahnnimim 

T'o withstand cutting forces, .support 
methods with sufficient rigidity svill have 
to be dcs elopcd for the cores. 
Machining Load 

I'he use of extruded integrally stiff- 
ened skin instead of sculptured or 
tapered sheet will tend to lessen the 
niachining load. Also, abrasive belt 
grinding and chemical milling will find 
greater a|3plication to replace or supple- 
ment com-entioiial milling procedures. 
While c-asing the niachining task, the 
grinding and clieinical milling proced- 
ures will mean additional production 
loads in these operations and will rc- 
quia .idditional floor space. 


Smooth contours vcxiuircd for \cir 
higli speed flight wiii invoKe fabrica- 
tion of parts to closer tolerances. T'hcrc 
will be an intreased need for secondary- 
sizing operations to set fonned parts 
to exact contours. 

Many of the forming o]x.Tations, 
such us those for titanium alloys and 
steels, will ha\-c to be performed at 
elevated temperatures, adding the com- 
plication of heating to tlic production 
job and requiring adequate training of 
personnel. 

Higher foriniiig pressures gcnerallv 
will be required, particularly for steel 
and titanium allo\-s. Load on tool 
shops will be heavier because of in- 
creased number, complexity and closer 
tolerance of tools and the need to make 
them of harder materials. Shops will 
require mure grinding equipment mid 
generally heavier machine tools. 

High iclocity forming, rising explo- 
sives as power, is seen desirable for 


many parts, and necessary for some of 
the harder alloys. This will introduce 
shielding problems and the requirement 
for comprehensise safety training. 

Stretch press capacity also will in- 
ere-ase from the present 200-300 tons 
to 1,000 tons within ten years, Moiic- 
sniitli estimates. Tliis will result pri- 
mariK from gie-atcr use of shunless 
steels and heasier gage materials. 
Compression Forming 

Impact extrusion presses will require 
inure tonnage to handle steel and 
tihanium alloys. Capacity- is seen rising 
to 300-400 tons as against 100 tons now 
used for aluminum a1Io\-s. 

Considerable tube forming will be 
done on pressure lines and ducts made 
from steel, tit-anium :illoy and Incnncl. 
Compression forming will be required 
to avoid w-jll thinning, and some form- 
ing will lia\e to be done at clesated 
lempcraturcs. Pressure lines will have 



PROPOSED WING structure (lefll forged as twri half shells would reduce assembly operations, but would require drilling of bosses and 
macliining or grinding of mating facts and outer contour. Increased abrasive-belt grinding octnity might use this ptojiosed automatic 
coiituui grinder (right) for aircraft wiug. 
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to bt prcssutizctl up to tlic imitcrial 
vicid strcngtli to boost fatigue life, 
ictjiiiiiiig development of lengths and 
bend .ingles to compensate for change 
of shape under vicld pressure lisid. 

Surface finish of blanked edges is 
cstinufed at 2i0 RNfS. or hetter, on 
manv ]jrirts, "itli steel and titanium 
.'illos'S requiring harder blanking tools 
Iban alhiniimim alloys. Carbide or 
liard-faced dies will be requited. 
Processing 

Process control will hetoinc a more 
important aspect of the production 
<yclo. Generally, all processiii| will rc- 
(|iiire closer controls, imohing con- 
tinuous recording and control iiistru- 
incntation in many eases. 

Some relatively nesv processes n il! be 
used, and u.sc of other processes ex- 
tended, including lapor honing for 
polishing steel surfaces; chemical mill- 
iog for steel and titaninnu nen type of 
c;idiniiim plating for steel; ceramic coat- 
ing, primarily for steel; iiev' p;iint finish 
ssstcins, requiring baking at elevated 
tcmpcr.itutcs; gas plating, principally 
for tools for plastic parts: hard anodiz- 
ing for aluminum wear-surfaces; shot 
ixrcning, both for forming large iiatts 
and for controlling surflicc residual 
stresses, with more precise control over 
area and intensity of pecniiig than b 
now available. 

Hot siilt baths may he required for 
proper cleaning and pickling of titan- 

Vacemm or inert gas atinosplierc 
will be required for heat treating 
new steels and titanium allovs, whkfi 
will have to be sup|)ortcd iu the fnm;icc 
•ind during quench. In the heat-treat 
cvclcs of .some materials, teni|>cr.itiires 
dawn to —1001' will be used. 

If satishictory optieai and light trails- 
mission properties can be achieved. 


Iiigli temperature transparent plienolics, 
epoxies and silicones probably will be 
dcvelo]>ed. 

Transparent Parts 

Ultimateh. tt.iiisp.atent parts will be 
made of beat- .md sliock-rcsistant glass 
or possibly fused quarlz. 

\ large share of the work in develop- 
ing liigh-tcmpcr.itiirc transparent p.irts 
will have to be pctfotnicd in the plane 
builder's engineering and manufactur- 
ing research laboratories. 

Incrc.iscd empliasis will be put on 
fusion welding for joining steel or ti- 
tanium allovs. Both automatic tung- 
sten inert g.is and metallic inert gas 
welding equipment will be used. Be 
canst there may be a considerable 
mnount of fusion welding for major 
asseinhiits, the welding equipment mav 
have to be placed in a large proportion 
of the assembly area. 

'Ilicrc will be more brazing witli 
steel and titanium alloys, particularly in 
sandvvicb construction using honey- 
comb core. Brazing will be done in 
vaciuim or inert gas, and probably will 
rcc|uire continuous rceordiiig and con- 
trol imtruineiihition. Support tooling 
will be used to prevent sagging of parts 
in the furnace and to control vvarpage 
during cooling or quench. Non-destruc- 
tive iiisiJCCtion techniques will be used, 
probably including ultrasonics. X-ray, 
and radioiictivc isotopc.s in the braze 

Bonding 

Use of nielal-to-mchil bonding vvill 
increase considerably as a primary at- 
tjclimciit method, as a secondary 
inctliod ill conjunctiuii with iiicelinni- 
cal fasteners, and as a sealant. 

Much of this bonding vvill be applied 
to large assemblies such as fuscLige 
panels or barrels, perhaps even to com- 
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picfe wings. Because of this it is pcob- 
;ible that lioiiding skills and facilities 
n ill liiue to be distributed tbrougli con- 
siderable [xirtions of tlic factors’ area. 
y\dditiuiijl training in bonding tecli- 
niques will be tequited. 

Use of bonded sandwich construction 
with lioncyconib or similar cote ma- 
terial also will increase. This will in- 
crease the production load of the clean- 
iiie of the metal as a pitparatury step, 
svill mean more facilities and "mote 
men with white gloves," Moncsmitli 

Adhesive materials m'th greater hcat- 
rcsisfiuicc «'iil be introduced, raising 
eiiting temperatures and pressures. 

Tooling 

’I'ooling will become mote precise 
bceunse of closer tolerances, hence mote 
co.sth’ to build. More rigidity and pre- 
cision w ill Iiine to be put in sto|SS. hold- 
ing lugs, and locators to retain tlic |Kirt 
more accurately so that it can he ina- 
cliiiicd to closer toicnmecs or assembled 
to closer fils. .Moncsmitli says. 

Aim will be to put more precision 
into the larger strnctnr.il jigs. Closed- 
circuit television used in eoninnetion 
with optical tooling will enable the jig 
builder and inspector to liaic dimen- 
sional tolerances magnified for more 
exact oliscrvation. 

W'ith increased emphasis on surface 
smoothness, there will he more rigid 
requirements for accurate contour and 


elimination of steps and gaps. Also, as 
materials become harder, tlicy wdl lie 
less workable, more susceptible to frac- 
ture and stress corrosion if mishandled. 
AssembI}’ fixtures will liai-e to provide 
precise contour control and powered 
trimming features, fit of parts will 
have to be assured before attachments 

Inaeased emphasis on fatigue-rcsist- 
ance, fail-safe structure and weight re- 
duction will affect configuration of parts 
and mnnber and location of joints and 
s|)liccs. Splices will be parallel to direc- 
tion of major loading rather than the 
most com enient direction for assembly. 
Longerons, stringers and skins will be 
tapered, will reach lengths up to 75 ft. 
Tape Controlled 

Automatic riveting machines mav be 
tape con trolled, if production quantities 
warrant. Monesniitli says. While this 
would s|iecd assembly, it nill imoKe 
nen- data |jrocessing skills. The ris’ct- 
ing process may also prosidc for hot, 
high-ieloeity or high-frequency upset- 
ting. 

Hole preparation for riveted and 
bolted joints in the harder materia l.s will 
requite nen approaches. Harder drill 
material and different point configura- 
tions will be needed. Instead of drilling, 
high s’clocity punching of holes may 
be done in sonic eases. 

for sealing f.n ing surfaces, sealants 
will be used ninth add atlliesis e strength 



Eight' Cuts on Two Wings 

VERSATILE BORJNG-MILL^NG MACHINE <levdQ|icd hy Convait Calitnmia divisinn of 
General Dynamics Cotp. bores landing gc.-ir attachment tniniim points on each side of 
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Cessna T-37 designed for Jet Training 


To meet jet age demands, the U, S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first-line combat airplanes. 

The Cessna-developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 

It is designed to provide the Air Force with a jet trainer that can be operated 
at substantial savings and cover the most important and longest phase of 
the cadet-pilot's jet training. 

If is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 




Bean Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Olfice. 


to the ioiiit. Tlicsc scjlants will rcejuite 
airing nt temperature!, up to 2001'- To 
increase fatigue life, many joints will be 
bonded and riseted even though scal- 
ing is not required. 

In tlic future, emplnisis u’ili he mote 
on the fabrication or ]«ctcs mthcr than 
assembly, Monesniitb declares. This will 
ap])ly to rciatis'cly small toni|)oncnts 
(such as the F-104 wing) and to laigcr 
parts, as would be found in transport 
structures, which would be made as 
single pieces to minimize assembiy 
operations. 

Metallurgy 

'Ilic metallurgist svill he more closely 
a.ssociatcd nith quality control aspects 
of manufacturing because of new 
straigth requitements for metals in 
future higli performance airaaft- 

Onc factor with uhich he will be con- 
cerned will be the trend toward higher 
ht-.it treats. 

Small errors in heat treatment will 
im|)air strength characteristics coiisitlcr- 
abh, Monesmith said- 

Other important consiticr.itions, he 
adds, u’ill be the determination of the 
effect of saiious forming procedures 
on the integrit)' of the metal, and 
whether consistait results arc being ob- 
tained in the chminution of surface 
residual stress witli tlic sliot pecning 
process. 

Subcontractors, too, will liave to de- 
velop higher skills in keeping with the 
demands of new production tcchniques- 
This will be a natural progression as it 
has in tlic past, but ins’olsing sarious 
periods of familiarization. 

New cqui|)mcnt also will ha\c to bo 
acquired by the subcontractor, the 
same as the prime contractor would 
have to get if it were doing the work 

Half-a-Million Pounds 
Of Beryllium Bought 

lUlf-u-million pounds of pure bcr\l- 
liuni— a lightweight, nuclear rc-actor 
shielding material— have been bought 
for dchvcrv o\ci the next fisc vears 
from the Bersllium Corp., Reading. Pa. 

Beryllium has p.irtitulat advantages 
in applications where high temperature 
is a factor and low ss’cight a require- 
ment. lliis is typical of aircraft tc- 

The metal is one of three materials 
commonly considered as moderators 
and reflectors in nuclear reactor design. 
The others arc graphite and hcavv 

'I’he metal has higli resistance to cor- 
rosion and a high modnlns of elasticity 
in addition In its liglit weight. It is 
used as a reflecting shield material: it 
Ixiunccs neutrons back into the reactor 
without absorbing tlicm. 


QUALITY 

MAGNESIUM 

CASTINGS 



. . .for the Aircraft Industry! 

ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 

PERMANENT MOLD CASTINGS 

PLASTER CASTINGS 

YOU NAME THE CaSTIXC, Doiv can supply you uilh any 
shape or size required, Specialized inspection techniques 
rigidly maintain your standards and specifications. 
Heavy-wall or thiii-wall. liie best— and surest— answer to 
your problems are Dow magnesium castings! Conlacl your 
nearest Dow sales office I'or additional information. 


THK DOW CHEMICVL COMPANY 
Foundry Sales, Buy City, .Michigan 
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BUMBLEBEES CAN’T FLYI 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight — important, challenging design and 
productioB) problems on Inindreds of vital, major 
aircraft components. 

One example; The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Sfri/cturcs, Lofting, Equipment, Elec- 
trical,Liaisoii, and Aircraft Industrial Engineers, 
T/iennot/ynnniicijfs, Metallurgists. 

Write ns todayl Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Buy. 








Napier Spurs 


British Rocket Operations 


First dctiiils on tlircc new British 
rocket engines developed by D. Napiet 
& Son Ltd. underscore Britain’s in- 
creasing effort to produce rocket-pow- 
cted operational aircraft and guided 
missiles. 

Two of the engines, tlic NRE.ll 
and the NRF1.17. are short-life units, 
S|K.‘cificalIv designed for guided missiles. 
Tlic third. N.Sc.l Scorpion, is a long- 
life powcrplant designed fur sustained 
firing. 

All three types have been extensively 
fiiglit-tcstcd in ;iircr;ift and missiles. 
Scorpion Details 

Tlic Scorpion ma\' be intended for 
one of the proposed nc.xt generation of 
R.AF figlitcrs, planned to he powered 
by a supersonic turbojet engine and 
auxiliars’ mckets. One sucli combina- 
tion is the dc Ilavilland Gvron Jr. 
turbojet and the DII Spectre. 

A Scorpion inshillation «-.is demon- 
strated at Farnborougli this year as an 
auxiliary powcrplant mounted at tlie 
rear of the lionili Ixiv of an En|lish 
Electric Canberra. First airborne firings 
were made in May this year and were 
followed by a scries made over a wide 
range of altitudes? 

Other Rockets 

First major production engine project 
svas the NRE.ll, a two-stage 2.000-lb. 
thrust unit Operating on hydrogen 
]icEOxidc and kerosene. The engine was 
eipabic of being stopped and rc-shirted. 
and cither timist kwcl could be selected 
during flight. Lower thrust rating has 
not been gi\ en, hut the maximum I'.iluc 
was in excess of 2,000 lb. 

Production began on this unit in 
19?2. with deliveries slated for numy 
of the expcrimentiil missiles and test 
vehicles of that time. 

Further dci'clopinont of the pon-er- 
plant resulted in the NRF.17. a similar 
rocket engine u.sing the same bi-pro- 
pcliant combination. It uses imcooled 
combustion chamber and noazlc, which 


STATIC FIRIKG of ail cxpcriiiiciital N'apict rocket engine on a test stand at the compaiis’s 
test site ,it Liiton shows the clean flame ami cic-jr shock diuinonds eliaractcristic of good 
coiiihmtinn. Siac indicates a thiiist on order of 2.000 lb. 


is a design simplific.ition making for 
easier production. Napier says this unit 
can be produced in less than half the 
time of its predecessor NRK.l 1, and is 

Tlmist r.itiiig is ptcsiimabh- the same, 
at 2.000 Ib, 

Najiicr rocket svork extends oicr the 
last .six tears. Several types of rockets 
have been developed and tested b\ the 
engineering teams at Napier's Might 
Development Establishinciit, Luton. 
The riK-ket test installations there in- 
clude facilities for jiroving out system 
and siib-svstcni components as svetl as 
com|ilctc posvcrplaiits. One unique 
feature is an underground test bed 
where complete missiles can be run in 
before firings. 


A major contiibution to basic rocket 
engine design was made bt the com- 
pany ill an extensive scries of dcvcloiv 
ment tests on combustion cliainbers, 
cooling svstems and bunior licad 
geometry. Rcscarcli in pataUcI was con- 
ducted on auxiliari' units, turbopumps 
and control salves. 

PRODUCTION BRIEFING 

Connecticut Hard Rubber Co., 407 
East St., New Haven. Conn., will send 
samples of their new Kel-F elastomer 
coated fabrics to all who write in their 
application requirements. Kcl-F, de- 
\elopcd by the M. W. Kellogg Co., is 
claimed to resist swelling and detcriota- 
tion in JP-4 and -5 fuels and Kel-F' 
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This is one of the most impoi'tant and exciting aircraft in the world. It is the new Martin 
SeaMaster, the Navy’s first multi- jet attack seaplane. It is now in production and soon 
to be in fleet service as the spearhead of a powerful new aim of the naval ai'senal— the 
Seaplane Striking Force. The SeaMaster’s importance is a matter of inevitability : It is 
in the over 600 mph class, with a normal cruise altitude of 40,000 feet, an unrefueled 
combat radius of 1,500 miles, and is operable in “Sea State 3” (waves averaging 6 feet) 
with a payload of 30,000 pounds. Thus, the endless runways of this world’s oceans, lakes 
and estuaries provide unlimited and indestructible bases for SeaMaster operation, mak- 
ing it the first aircraft of any type having global striking p6wer, independent of fixed 
installations. For virtually the ivhole of our habitable tvorld is within flight minutes of 
open tvater! This new aircraft development is another powerful reason why the U. S. 
Navy offers to the military enlistee one of the most exciting futures in the world today. 
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glass coated fabric will svitlistaiid dOOF 
for extended periods. 

Gun blows fine abrashe grit tlitoiigh 
stencils to etch inspectors’ ssinbols on 
parts as they come off the line. Portable 
"airgrit" marker works on sheet glass, 
titanium, porcelain, stainless steel and 
plastics. It is made bv Jas. II. Mat- 
hews &• Co., 5721 I'orbcs St., Pitts- 
burgh 15, Pa. 

Scully-Jones and Co., Chicago, pin- 
h'pe arbor permits quick, easy place- 
ment and removal of splined bore gear 
blanks. 'I’he many pins seem sticking 
up from the arbor’s shoulder engage 


the blank’s splines and the assctnbh- 
is locked in place when the work is 
gisen a turn causing the pins to ride 
lip cams finside the arbor) and jam 
into the spline slots. Ihe l•'rank G. 
Hough Co., l.ibertnillc. III. savs that 
the neiv arbor has increased their pro- 
duction 10-15%. 

Consolidated Diesel Klcctric Corp.’s 
Canadian subsidiary. Consolidated 
Diesel KIcetrie Coip. of Canada, has 
opened its headquarters at Rcxdalc, 
Toronto. Ontario. Con Diesel of 
Canada will manufacture ground sup- 
|xirt equipment for jet and rocket 
aircraft- 
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Dykrex Corp. of America. P. O. Box 
9022, Northeast Sta., Newark -1, N, |., 



claims that its Iic.ist duty ti|)piiig ma- 
chine will finish wire dies up to 5" l.D. 


.'Vmcrican Broach &• Machine Co.. 
Ann .Arbor. Mich., broaching marliinc 
set up for automatic broaching of 500 



parts per hour. American Broach savs 
they have designed this internal puil- 
donn machine for maximum tooling 
flexibiiity- 


■’Syiichto-Shear” svcldcr. which trims 
the flash extrusion as it makes the 
weld, is being introduced by the Thom- 



son Electric M'cldcr Co.. Limn. Afass. 
Thomson reports that all sizes now 
handled bv conventional flash welders 
can be handled by "Syiichto-She.ar.” 

Tsvo-thonsand-ton liydraulic forging 
press designed and manufactnicd b\’ 
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MAUUORY* SHARON reports on 

'TTQirzaKinyEfl 


bike F.ric Engineering Corp.. Buffalo. 
\. Y., for .MIeglieny Lndlmn Steel 
Corp-, Dunkirk, N. Y. I'lie siiiglc- 
action press makes 50 forging strokes 
per minute. ’The clearance is -IS in. by 
90 in. with a 72 in. working stroke. 

l'’)ighlcx Fabrics, Inc., New York 
Citv, has opened a new glass fabric 
finishing plant at Clifton. N. J. Bige- 
low-SaiifortTs I’ilrcr Glass Division has 
relocated its sales offices from New 
York City to Amsterdam, N. Y. 

.'\urstra1iiiii Sea Venom 
(>roumIiiig .Modified 

Mclbonmc-Rosal .\iistralian Nasy 
has eimditionalK revoked the groimding 
order for its de Ilai illand 3S Sea Venom 
jet fighters of its newest aircraft earrict 
mis Meibnnme i\\\ Sept. 5, p. 5-t). 

Te.sls at the Nowni Nasal ,\ir Station 
of the Rusal .\nstraliaii Navy had re- 
scaled no serious mechanical defects, 
but the resumption of full flying diitie.s 
is eomlitionni on a foitbcoming series 
of kmd-ba.sed takeoffs and landings to 
juose the complete airssorthincss of the 
lighters. 

^■mtlle■r investigation will be ordered 
It tests do not prove satisfactory. 

New U|»hol8tory -Material 
For Use in Helicopters 

Trilok. a new, tlirceMlimciisional iip- 
holstcrv material rceeiitls put on the 
market by United States Rubber, is 
licing used extensisels on New York 
Ains'avs 12-passcnget S-38 helicopter 
i.W'Aug. 13. p. -)5). 

Tlie m.iterial is used on the scats, 
ssherc its three-diiiiensioiial ciuality al- 
Insvs air circulation bctsvceii the person 
and the seat. It is also used on the 
c-.ibin wails, ceiling, and hat tack be- 
cause of it.s lightness in weight, soiind- 
prnofing qualities and eiishioning abilits-. 

'The material, made of eonventiim.il 
fibers and )>olyetliylene sani. is diirablc 
and ctiss to clean, the company said. 


Now— machine titanium alloys in 
''soft” condition . . . 

HEAT TREAT TO HIGH STRENGTHS 


• New heat-treatable titanium 
alloys can be machined and 
formed readily, yet offer excep- 
tionally high heat treated 
strengths in final form. 

For example, Mallory-Sharon’s 
MST-6A1-4V titanium alloy is 
available in the annealed condi- 
tion with typical ultimate tensile 
strengths of 140,000 psi. Here 
machineability is comparable to 


that of stainless steel. After 
machining, parts can be heat 
treated to typical ultimate ten- 
sile strength of 185,000 psi. 

This is another example of the 
rapid development of titanium 
—in which Mallory-Sharon has 
played a leading role. Call us for 
the full range of titanium and 
titanium alloy mill products, and 
for engineering assistance. 
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DYNAMIC 

ALTITUDE 

SIMULATOII 

FOR TEST AND EVALUATION 
OF FlIOHT CONTROL 
EQUIPMENT AND 
INSTRUMENTS 



Simulates actual altitude 
conditions of high performance 
aircraft or missiles in flight 
Range-minus 1,000 to 80,000 fl 
Mok rote - 50,000 ft/min 
Mox response 10 cps 
Write for Sroclivre 

COLOR TELEVISION INCORPORATED 

SAN CARIOS e, CALIFORNIA 



“6et Your Air the Positive Way” 


USED BY 

THE AIRCRAFT INDUSTRY FOR: 

* Jet Engine Starters 

* Cabin Pressurization 

• Simulated Altitude 
Conditions 

• Ground Air Conditioners 

SUTGRbIsLT 


CORPORATION 

2008 East Sloeson Avenue 
Los Angeles S8, Calif. 



Maintenance Trainer 

Cliaiiec Vougiit iiiaiiilciiancc trainer built to teach NaiT men inner workings of F8U-1 
Cmsadct. Device tcscniblcs parts of dissected airplane mounted in welded iron frames on 
casters. First trainer was sent to Nasal .\ir T'ccliiiieal Training Coininand at Memphis, 
another is planned for Pacific Fleet later In vc.it. Several trailer trucks were ri^ujted In 
cirt)- H-nnit trainee; largest unit is thrce.scction surface controls section nicasticing 2T ft. 
in length- Wherever possible units arc made from actual parts of I'SU so personnel can 
more readily visiialiac ^airplane. include whole OTkpit. elrehieal si steni^ landing gear 

power system, electrical pow er sistcin. Fuel sistcni and engine control stand include 
engine indicating sislcnis so that shirts, engine runs and shutdowns show on pand. liach of 

ing gear and arresting hook unit, bottom, cockpit section. 
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Martin selected . . . 



. . . Janitrol air couplings for the Navy’s new 
P6M-1 SeaMaster. saving 75 pounds in 
coupling weight over ihe "X” version. Each 
SeaMaster attack seaplane uses Janitrol high- 
pressure, high-temperature couplings on bleed 
air ductwork ... for many reasons beyond Ihe 
weight reduction alone. 

Couplings seal with metal-to-metal contact 
... no secondary sealing devices or com- 
fiounds are needed. They're designed for con- 
tinuous use at 250 psi— 750‘F— and can be 
connected and disconnected easily as often as 
necessary with practically no change in leak- 
age rate. Maximum design leakage; .01 cfm 
per inch of duct diameter. In addition, the 
couplings withstand adverse conditions— cor- 
rosion, temperatures, pressures, surges, vibra- 
tion. and misalignment. 

Fifteen sizes available now. Write for 
technical information, or call your nearest 
Janitrol represemative. 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio - . . District Engineering Offices; 
Washington, D, C„ Philadelphia, Columbus, 
Ft. Worth, Hollywood. 

COMSUSTIONSrSTEMS HEAT EXCHANGERS -PNEUMATIC CONTROLS 






what's in the wind tor engineers? 


The aii5>>ers to sulisonic and supersonic prolrltms that 
may be on your mind rifthl now may very well lie 
studied in this modern Engineering Department wind 
tunnel soon to be in o|>eralion at North American’s 
Columbus Division. This is a major piece of new equip- 
ment for this continually expanding department, 
already one of the finest facilities for research and 
development in the industrj. 

The tunnel will handle airflow studies from deck- 
landing speeds to Mach 4. \^'ith it. engineers will lest a 
multitude of ideas and variables in the fields of Aero- 
dr naiiiics. Thermodynamics and Dynamics. 

The Engineering Department has sixteen complete 
laboratories for creative engineers to test, study aird 
evaluate their ideas. The individual and his ideas are 
important in this rompletely integrated, growing or- 
ganization, which holds prime respoiisihility on all 


North American's aircraft projects for thcNavy-from 
concept through flight. 

You can share the achievements and rewards that 
come from initiative hacked by well-handled resources. 
This is a place where men who get resulUs— get results ! 
OPENINGS F08 GOOD MEN IK ALL THESE FIELDS: 
Acrodwiamicisls. Thermodynamicists. Oyiiamicisl.s. 
Stress Engineers. .Structural Test Engineers. Fliglit Test 
Engineers. Mechanical and Structural Designers. Elec- 
trical and Electronic Engineers. Wind Tunnel Model 
Designers and Builders, Power Plant Engineers. Re- 
search and Development Engineers. Weight Engineers, 
For your career's sake, you should know the fact.s. 
Write: Mr. J. H. Papin. Personnel Manager. Dept. 
•tG 9AW, North American's Columhus Division. 
Cohimbiis 16. Ohio. 



THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC 



Fiist pictures of Arnold Engineer- 
ing Dcrelopment Center’s Mach 1 5 
Hot Shot wind tunnel show ty pical run 
and la' out of the now USAl'' test fa- 
cility at TuilahoniJ. Tcnn.. (AW Sept. 
17, p, 13). Hot Shot uses the discharge 
of a roomful of cap.icitors across an air 
clianibcr to burst a diaphragm and send 
ii relatively long duration livpctsouic 
blast past a small model. 

The strip of high speed motion pic- 
ture fr.imcs (7,000 |3cr sec.) down the 
left column stops tlie model’s response 
to the 10 niiliiseetiiul blast. T he air- 
flow .starts past the model’s rounded 
nose in the first frame; conics to peak 
velocity of 11,000 niph.. which pro- 
duces 13,000b' in the shock aivciopc 


in the second frame; begins to lose speed 
and luminosity in the third: and ends 
with the nose of the model still glmv- 
iiig ill the fourth. 

The researcher in the upper right 
hand picture is looking at another 
model (with ]xiintcd cone sliapc nose) 
in the 16. in. test section. 

Ilic bottom drawing .sliows tlie lay- 
out of Hot Shot. (Actual!' the expan- 
sion angle of the cone is about half 
that which the artist has shown.) llie 
pomps charge and cTacuate air on the 
two .sides of the clia|)hrjgin. 

Not shown are the hanks of cipaci- 
tors "'liich release their charge across 
tlic are chamber. 

Arnold cnginecri relate tliat the elec- 


trical discharge actually melts away por- 
tions of the tunnel ducting and bits 
of glowing molten metal strike the 
model during the latter phases of the 
airflow'. Howe' er, they elaim this eon- 
himiiiation dci'clops later than it nor- 
mall'' docs in shock-tube types of hy- 
personic tunnels and is jirccedcd by a 
iongcr. more uniform flo'v in which 
valid test data can be recorded. 

The li'|)ersonie facilit'' is being used 
to explore (xissiblc methods for cool- 
ing the surface of missiles and aircraft 
as the'- encounter speeds "hich arc well 
up (111 the slope of the thennal barrier. 

Tlie tunnel was designed and built 
by .3RO, Inc., the nperafing contractor 
for the Tcnn. ARDC/US.'\F center. 
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C-130 pilots have NESA® windshields 
for good visibility 

Lockliced’s C-lSO Hercules is the Air Forte's 
iirsi turbo-prop truiisport. It is built to II)- 
liij'her tiiui ftislei rr luuer and sluncr |unJ 
mure eton^nnitally) ihau any existing iiiililary 
transport. The cargo coiiipartmcnt is uiutb 
larger than a standard railroad ricigiit car. It 
will tarry about 20 tons of cargo. 

This is truly a workhorse air]ilane — and it 
mii.st be ready to lly in all sorts of weather. 

-\FSA Flexscal® electrically heated wind- 
shields were selected to |iro(ecl the pilot 
against the hazards ofitiug and fogging. Toler- 
ances ate so close that windshields are directly 
interthaitgeable between diflerciit fu.selagcs. 

Our Technical llepre.scntatiie will be glad 
tn discuss diflicuk uircTaft glazing prublems 
with vou. Just write to Pittsburgh Plate Ola.ss 
Cloiitfians. Roniii ddUl. 6.12 Furt Duquesite 
lloulesard, Pittsburgh 22, Pa. 


This is NESA. NES.A is a transparent, electrically cem- 

iluetivc coating applied to hot glass as it conies froni the 
furnace. Electrical energy is delivered to the .S'ES.A surface 
bv iircd.un bus bars located un opposite eilgcs uf the glass. 
.\ laminate with NES.\ usually contains a scalcd-iti leiupera- 


: sensing ciciiieiii to prevent overheating of the inierlacer 



PAINTS • GLASS ' 
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CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 
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Vortac Catches Industry Off Balance 

By Philip J. Klast 


Distance nieasutiiig equipment (D- 
Ml'i) for the newly adopted Vortac 
ci'il navig.ition system is slated to be- 
come available from one avionics 
manufacturer kite next scar and at 
least two other suppliers hope to have 
'l'acan-com])atible (clcat-chaimcl) DME 
available by late 1958 or early 1959. 

However, the Air Coordinatiiig Com- 
mittee’s recent clcar-cut decision, fol- 
lowing two imccrtain years in which 
the prospects of civil DMlf and com- 
petitive Tacan altcriiatelv lilew hut and 
cold, lias caught most avionics nianu- 
facturers off bakmcc. an .Avi.vtion 
WTiik spot check shows. 

Fcdcml Tclcconimmiications Labor- 
atory. which developed Taeaii, is mov- 
ing rapidly to exploit its know-how 
with the hope of crashing the airliiie/- 
Ijiisiiiess aircraft market. I'l'L expects 
to flight test a prototype Vortac DME 
(titliin tlitcc months. Tlic unit, which 
wciglis about ?0 lb. and is housed in a 
onc-lialf .ATR size case, will provide 
distance (only) information when oper- 
ating will) citlicr a military Tacan 
ground station or a civil version whicli 
the Civil Aeronautics Adiniiiistriition 
will install at present VOR (omnirange) 
stations. 

fit airline fleet-size quantities, the 
I' FL set is expected to sell for around 
55,000. with initial production avail- 


able by late 1957. a spokesman told 
.\vmioN Wekk. By adding another 
one-fourth ATR size unit, weighing 
about 15 pounds and costing around 
51,000, both Tacan bearing and dis- 
tance information can be provided. 

Otiicr avionics manufacturers liave 
not yet csfttblishcd firm plans or time- 
tables, .Avi.ltion Week's .spot clicck re- 

• Beiidix Radio expects to liavc Vortac 
DME equipment available by 1958-59 
to meet airline jet aircraft needs, a 
spokesman sa«. Bciidix, which pre- 
viously marketed a civil DME built by 
IlazeUinc, expects to develop its own 
A'ortiic DME- 

• Collins Radio says it can have a Vor- 
tac DME available bv late 1958 or early 
1959 providing the airlines arc willing 
tn accept a three-quarter ATR .size unit 
instead of the nnc-lialf ATR case called 
for in the Aeronautical Radio Inc. speci- 
fication for civil DME. Collins says the 
lOME can squeeze into a onc-lialf ATR 
case, but this will delay equipment 
availability by S tn 12 montlis. Mote 
important. Collins believes tliat the re- 
liability of the Vortac DNfE will suffer 
if squeezed into a one-half AI R size 
case because of heal dissipation jstob- 
lems Tcsulting from such high density 
construction. 

(Collins originally objected tn the 
one-half ATR size specified in the old 
•Arinc civil DME spec, based on its ex- 


tensive experienced in developing a 
tuggedized military Tacan recciscr for 
the Navy. Some of Tacan's early re- 
liability problems reportedly stemmed 
from oscriicating due to its higli dens- 
ity construction. The onc-half .A'I'R 
squeeze is made mote difficidt bv air- 
line reluctance to use sub-miniature 
tubes. Collins savs. Ilowcser, I'TI. 
says it has developed new .sitnplified 
circuits which in combination witli use 
of silicon diodes wifi enable it to meet 
the onc-lialf .ATR requirement.) 

• Narco (National Aeronautical Coq>.), 
whose cis'il DME has been obsolctcd 
by the Tcccnt ACC decision, is waiting 
for the dust to settle. .At .ACC's request, 
to aid in its Vortac deliberations, 
Natco furnished its best estimate of the 
selling price (with normal distrihution 
iiiiirk-up) for minimum standard (pti- 
liitc flyer) Tacan equipment, compar- 
able in dcsign-manufactiiring tcchni<nics 
to its po|}ular Oinnigator. ()n this Irasis 
Natco estimated that it could market a 
Vortac DME (distance only) for about 
55,100. or a complete distance-bcaririf 
Tacan set for about 54.100. A Natco 
spokesman sa\s the companv's policy is 
to maintain its position ns a supplier of 
a line of avionics equipment, hut that 
any new Vortac DMi'l dcsclopinent svill 
probably have to take its place behind 
the firm’s present work load. 

• Strombcrg-Carlson Co., which to- 
gether with Hoffman Electronics Co. 


Company 

AV 

IONIC IN 

Sales 

lUSTRY 

Change 

SALES, EARNINGS U 

1956 Profits Chonge 

(After Taxes) 1 From 1955 

Common Share" 

Change 

Amphenol . . . 

6 mo. 

$13,909,556 

*25% 

$626,446 

+41% 

$1 56 

+40% 

Consolidated Electro- 
dynamic Corp. 6 mo. 

10,806.128 

+32% 

568 , 1 47 

+92% 

0.60 

+94% 

Hoffmon Electronics 

6 mo. 

22.875,561 

+ 31% 

783,972 

+87% 

1 07 

1-87% 

Litton Industries 

12 mo. 

15,000,000-* 

+70% 

900,000 

+ 100% 

0 90 


Radio Corp of America. 

6 mo. 

526.488,000 

+8% 

20,037,000 

-10% 

1 32 

-10% 

Servo Corp . . . 

6 mo. 

1 ,612,100 

-29% 

110.000 

-32% 

0 21 


Servomechanisms 

6 mo. 

7,264,473 

+ 17% 

307 , 447 

t35% 0 40 

+33% 

+86% 

Texos Instruments 

6 mo. 

19,289.917 

r-48% 

1 ,029,847 

+48% I 0.15 

' After provision for preferred stock, if any. 

•• FIscol yeor ending 7 31 56. 

Not comparable because of new issue when slock wos listed on American Exchange, Oct. 1955. 


AVIATION WEEK, S«plerrber U, 1956 69 




You’ll want 
to evaluate... 


.the new Stewart- Warner Electronics ATC 
Radar Safety Beacon on your own test bench. 
Every Airlines Electronics Engineer who has 
seen the new airborne beacon is making plans 
to dig into this clean box on his own test bench. 
There will soon be a limited few units 
available for your evaluation study. 

We want you to see for yourself how this 
equipment, specifically designed to ARINC 
characteristic No. 532-A, combines all the 
reliability and long-life factors of airborne radar 
equipment manufactured by Stewart- Warner 
Electronics for the past 15 years. 

UUjjlllJ 

ElOELECTROniCS 

niiiiiii 


MOST ADVANCED DESIGN AVAILABLE 


Stowart-Wnmer transponder experience has enabled ue to 
evaluate possible future modibcetions in this type equip- 
ment. As a result, the design is flexible enough to accom- 
modate aU AEEC "Green .Sheet" expansions: for example, 
aide lobe suppression and other foreseeable requirements 
such as: 

^ Wain sp^e'd^i^SS mic^wconds after the last puUe of 
the Srst train. 

2. The delay line is Upped every 1.45 microseconds to 
provide for future expansion of the coding system. 
For example, automatic air-to-ground flight data 

tional interrogation modes upon customer request. 
Write today for latest details and availability of evaluation 
units. Stewart-Wamer Electronics, Civil Aviation Dept. 
14, 1300 No. Kostner Ave., Chicago 61, IlL 


Divition of Sfewarf-Womer Corpor 



airline DME market, a spokesman 
suu. Lacking airline marketing-servicing 
experience. Stroinbcrg-Carlson might 
consider an arrangement witli an estab- 
lished airline avionics supplier, much 
like the one whicli Haxcltinc norlcel 
out with Bendix Radio. 

Specifications Needed 

Except for Tl L, [Mtential Vortac 
DME manufacturers arc waiting for tlic 
.Air Navigation Development Board to 
come up with Common St'stein tech- 
nical characteristics for the new DME. 
Under ANDB sponsorship. Airborne 
[nstnrmcnts Laboratorv' (whicli did 
iiiufli of the invcstigatii’c work in the 
Vortac controversv) has drafted a pro- 
posed specification. ANDB is currently 
working to convert this draft into firm 
specs, which .ANDB Director D. K. 
Martin hopes will be ready within 60 

Another detail which must be worked 
out is the pairing of Vortac DME fre- 
quencies with VOR and U.S frequen- 
cies so that pilot selection of the desired 
VOR shition frequency will auto- 
matically tunc in its corresponding 
DME frequency. ANDB has given this 
problem to the National Bureau of 
Standards whicli earlier conducted ex- 
tensive Tacan frequenev allocation 
studies in connection with resolving the 
Tacan/DME hassle. Martin expects the 
trequenev pairitw specs to be worked 
out without dimciilty also within 60 
days, 

Arinc's Airline Electronic Engineer- 


ing Connmttcc (.M'iKC) is going to 
work to revise its old civil DME charac- 
teristic. Initial emphasis will be given 
to ease size, indicator type, and inter- 
connecting wiring, because sneli infor- 
mation IS needed iiiimediatclv by jet- 
liner manufacturers. Arinc hopes that 
the Vortac DME can use the same in- 
tea'oiiiiecting vsiring and case sizes as 
the old civil DME to avoid changes in 
jetliner designs, according to William 
Carnes, manager of electronic engineer- 
ing. 

Indicator Type 

One likely change is in the type of 
DME cockpit indicator- I'he original 
Arinc spec permitted the use of a volt- 
meter-type of distance indicator in 
order to accomodate the existing Narco 
DME design. However, Carnes believes 
that the digital counter type indicator is 
preferable, to avoid degrading the ac- 
curaev of distance infonn.ition available 
from Vortac DME. 

Arinc hopes to get out its preliminary 
DME charaeteristic, dealing with form 
factor and wiring, within 10 days. Iliis 
will be followed later by a more com- 
plete characteristic spelling out tlic de- 
tailed equipment performance specifica- 
tions. However, Carnes points out that 
Arinc has several other liifh-priority 
characteristics in ptoccss, including 
single sideband, air traffic control signal- 
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cility, as well as Beechcraft's main 
plants in Kansas, write today to 



WICHITA 1, KANSAS 







DESIGN 

ENGINEERS 


Just the spot for you . . ■ 

* If you’re reody to moke a 

• If you're lost in a large organ- 

career opportunities 
Bill needs young men with 
ideas NOW to ioio his hard- 
hitting team of aerial fueling 
specialists. 


Flight 

F.efueling, 


FRIENDSHIP AIRPORT 
Baltimore 3, Maryland 


AVIATION 


24, 1956 





Everyone relies 
on 


. • . for fuel level control volvei in inflight refueling 
and fuel transfer applications 
, , . for fillers and strainers in fuel, water and oil 
systems 

... or for drain valves engineered to individual fluid 
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The best testimonial to Koehler standards of 
engineering and manufacturing is the fact that 
Koehler products are components of practically 
every modern American airplane. Affiliation 
with The New Britain Machine Company has 
enabled Koehler to keep pace with this fast- 
growing industry. Your inquiry and prints wiil 
receive prompt attention. Koehler Aircraft 
Products Company, Dayton, Ohio. 
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ling system (ATCSS) and self-contained 
navigation aids. 

CAA Plans 

I'he recent ACC Vortac decision has 
dumped a sizable work load on the 
CAA. already burdened by its expanded 
traffic control program. In order to 
meet the ACC requirement that Vortac 
DME facilities for high altitude en- 
routc and terminal operations be opera- 
tional by July 1, 19S9, the C.\A may 
be forced to modify some of its prac- 
tices in the procurement of initial civil 
Tacan ground station equipment, a 
spokesman savs. 

To meet the ACC deadline. CAA 
may buy a limited number of modified 
militarv URX-T Tacan ground stations 
—modified to include dual equipment 
with automatic switchover in esent of 
failure. 

Subsequent procurements would then 
be made in accordance with usual C.A.A 
spceificarions. 

Combined Station 

CAA currently is iusestigating the 
problem of co-ldcation of VOR and 
Tacan ground stations at Phillipsburg. 
Pa., using techniques devised by Rome 
■Air Development Center. A combined 
V'OR-Tacan station requires a larger 
building to house the equipment, a 
larger vOR counter-poise, and addi- 
tional pouer. 

The Phillipsburg investigation will 
proside the CAA with information on 
the cost and time ins'olved in the A'or- 
tac cons’crsion. enabling it to plan its 
Hmcfahle. It may also suggest «-ays to 
telescope the conversion to minimize 

.After sescral disturbing years of im- 
eertaints', the ACC decision has clearlv 
unleashed the industry’s energies for a 
much-needed attack on pressing traffic 
control problems. 

Westinghouse Makes 
Cheaper Rale Gyro 

Pittsbnrili-V’cstinghousc Electric 
Corp. has disclosed a cheaper, more 
sensitise rate gyro designed around the 
vibrating mass principle. This is the 
priiscipic used by the common housefly 
to sense flight stability. 

Called Vibragym, the W'estingliousc 
dcs’icc is expected to cost only a fiftli 
of ssTiat present rate gsTOS cost. I'irst 
model is expected to Iuist a sensitivity 
of from .05 deg. per sec. to 300 deg. pet 
sec. Essentially. Vibragyro uses the out- 
put of two vibrating masses to gi\c a 
frequency .signal on another axis. 

l.A similar vibrating-mass type of 
gvro. developed by Spcrry-Gytoscope 
Division of Sperrv-Rand Corp.. uns de- 
scribed in detail by .Avi.vtion Wr.rK 
in its November 25, 1955 issue, p. 57.) 
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► For Experimental Use— Sample quan- 
tities of General Eleetric's new liigli 
tcinpcratiire capacitors, resistors, and 
transformers, capable of opcr.iting at 
temperatures of 500C or liiglicr (AW 
Sept. 10. p. 112) will be available soon 
to a\'ionies manufacturers for experi- 
mental use. Resistors will be a\ailable 
from GE's Specialty Electronic Compo- 
nents Dept., Auburn. N. Y-; transform- 
ers from GE's Specialty Transformer 
Dept., I't. Wayne. Ind., and 500C 
mica capacitors from company's Capaci- 
tor Dept., Hudson Falls, N. V. 


► Matador Inertial Guidance— ,\C Sprlc 
Plug Division of General Motors has 
revealed that it is producing the inertial 
guidance system used on the new Mar- 
tin Matador (TliI-61B) surfacc-to-sur- 


► Lcar Abroad-Sweden uill outfit its 
S.A.SB J-55 supersonic fighters with 
Le-.ir jutoin.itic flight control systems, 
Lear president R. M. Mock reports. 

► Fowl ECM— Metal chaff used for 
electronic counter mcasua's, which 
dropped on a chicken farm near Ehiiitj, 
X. Y., caused a number of “fowl" 
deaths among hungn- residents 'vhn ate 
it and the test of the flock is suffering 
scs’erc indigestion, the .Associated Press 
reports. Elmira is not too far from Rome 
.Air Development Center which con- 
ducts extensis’e ECM tests. 

►Solar Power To Get Cheaper— Sub- 
stantial reduction in the cost of making 
silicon solar cells should cut the cost of 
generating electricity by this means 
from the present S600 per watt to ap- 
proximately S50 per watt, according to 
Dr. Nf. B. Prince, ressirch director 
Hoffman Electronic Corp., Semiconduc- 


► New Ceramic Tube Types-Gener.il 
Electric soon will announce six new 
types of ceramic receiving tubes, all tri- 
odcs. designed specifically for military’ 
applications and capable of operating at 
temperatures of ?00C. 'Die six tvpcs 
will cover range of ratings up to 100 ma. 
Sample quantities should be available 
late this year. 


► Industrial Preparedness Shidies-Re- 
ports on two industrial preparedness 
studies, one on transistors and transistor 
manufacturing equipinciiT and the other 
on silicon po'vcr rectifiers, sponsored by 
-Army Signal Corps, are now available 
from Dept, of Commerce, Office of 
Technical Services. AA'asliiugton 2fi, 
D. C- Transistor report consists of tivo 


volumes: PB 111822, 200 pages, S5.00, 
and PN' 111820. 42 pages, $1.25. Sili- 
con rectifier study report is PN 111S19, 
42 pages. $1.00. 

► Radar .ADF'?— Husli-mounted an- 
tenna design which dcvdo|js a good 
cardioid pattern at 2,500 me., similar 
to that of a low frequency .ADI- loop 
and sense antenna, was described in 
a W cscoii paper bv F. D. Clapp of 
the University of California’s Elec- 
tronics Research Laboratory- and H. 
Masuda of Ilugbes .Aircraft Co. By 
ptoyiding a suitable rotary feed, Clapp 
and Masuda say the design could pro- 
vide a completely flush mounted direc- 
tion finder antenna. This prompts 
spemlatioii that the antenna could be 
used for an ,ADF operating against 
ground radar stations. 

► New UHh' Transistor Stmctine- 
X'ew teclmique for greatly increasing 
the liigh frequency capabilities of tran- 
sistors by injecting carriers directly into 
the space charge region of a reverse 
biased P-X' junction was suggested by 
AA'olfgang Gaertiicr. Signal Corps I'ln- 
gineering Laboratories, in a paper de- 
livered at AA'escon. Caertner calls the 
new device a Depletion Laver Transis- 
tor. The Signal Corps Laboratory is 
experimenting yvith the new type UIIF 
tr.msistor. Gacrtner iiidie.ited. 


Expansions, Changes 
In Avionics Industry 

Litton Industries, Beverly Hills, 
Calif., will purchase Ttiatf Trans- 
former Cotp-. Los .Angeles, and its 
Intlianu subsidiary, Utrad Corp. The 
new acquisitions, which make trans- 
fonners, reactors, wave filters and re- 
lated products, had sales of $2.5 mil- 
lion last year, yvliilc Litton 's sales yvere 
SI 5 million. 

Other recently announced expan- 
sions, changes and additions in the 
avionics field include: 

• Wesfinghovisc Air Atm Division will 
add 70,000 sq. ft. of floor space to its 
present Baltimore facility. Comple- 
tion is scheduled for Jan. 1. 1957. 
Air .Ann ciuplovmcnt lias jumped from 
$.200 to 4,400 ill the past six months 
and the figure is expected to double 
in the next year, according to Di. S. W. 
Ilcny-ald, division immager. 

• Lear, Inc., has opened iieyv instru- 
ment rcsearcli and development build- 
ing adjoining its other facilities at the 
Santa Monica Municipal Aiqmrt. 

• General Electric’s Microyvavc Labora- 
tory, Palo .\lto, Calif., becomes |wrt of 
GE's Power Tube Dept, in move in- 
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NEW SERVICE TO READERS... 


AVIATION WEEK 



ANNOUNCES 


Engineering 


A quarterly review of the 

most significant missile material 

appearing in reguiar issues of Aviation Week 


Now! Missile Engineering, published by Avia- 
tion Week, will provide a useful reference work 
for the military-engineering-management team. 
The first issue, publisheil in September 1956, in- 
cludes material selected from that reported by 
Aviation Week’s staff of experts during the first 
nine months of this year. The second issue will 
appear in December covering the final quarter of 
1966 and publication will be quarterly, thereafter. 

Aviation Week is used continually as a technical 
reference on missile development by the military 
services and the engineering-management staffs 
of the missile industry. Already the leader in re- 
porting the major technical missile developments 
first, when this information is most useful to its 
readers in their work. Aviation Week will con- 
tinue to expand and intensify its weekly coverage 
of the missile industry. 

Aviation Week pioneered editorial coverage of 
the expanding guided missile development pro- 
gram during the past nine years and currently 
publishes more material about the billion dollar 
missile industry than any other publication. Our 
staff of technically qualified experts who will edit 
Missile Engineering has reported Air Force, 


Navy and Army missile developments on-the-spot 
from all the major military test and development 
centers and from the industry responsible for de- 
velopment of missile weapon systems. 

Head of Aviation Week's technical staff, Asst. 
Managing Editor David Anderton, worked in 
the missile industry on an early ballistic missile 
weapon system and as a chief project engineer. 
He is currently attending the International Con- 
gress of Astronautics Meeting in Rome as a dele- 
gate. Other staff members have had practical ex- 
perience in the industry in missile propulsion and 
avionics before joining Aviation Week. The 24 
man editorial staff of Aviation Week, combin- 
ing professional editorial experience with practi- 
cal technical knowledge of the industry, is un- 
matched in the aviation publication field and is 
particularly suited to provide the most complete 
and technically accurate coverage of the rapidly 
expanding missile industry. 


Missile ExoiNEERi.vn is limited to companies and indi- 
vidual* clim'tlv coiU'ei'iied with the iiiissile jirogram at 
30 cents a copy, $2 per year. Send in your request to : 

Aviation 
^ Week 

^ & A McGRAW-HlLL PUBLICATION 

W W 330 w£si sheet, NEW TOIIK 36, N.Y. 
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This drumalic phat(i>ri'aph with its perfectly et| 
pattern ajfaiiiat the blue sky of mid-summer 
illtiatrutes the split-second successful intereeplio 
of an R( AF defender CF-lOO aifainsl an 
enemy raider, RCAF stjuadrons arros.s t'mmda, 
equipped with AVRO t'F-lOO’s, carry out 
these precise CKercises as part nf their daily 
task of round-the-clock alert, 
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INFRARED SYSTEMS FOR DEFENSE 


Infrared s/sfems will provide from now on a new basis for 
air-lo-oir eombot at high altitudes. Infrared odvantoges include 
long range, precise resolution and target discrimination, less 
scintillation phenomena, and freedom from electronic jamming. 
In this field. Electronics Corporation of America is a pioneer, 
having held for more than a decade a position of leadership in 
the development and production of infrared radiation 
responsive systems, which see without revealing their presence. 


Missile Guidance 
Fire Contrcl 
Celestial Nacigation 
Early Warning 
Tiierinal Reconnaissance 
Explosion Extinguishing 
Fire Detection 


ELECTRONICS CORPORATION OF AMERICA 

One Memorial Qrive, Cambridge, Massachusetts 
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rotates a synchrotel linearly 
with indicated airspeed or 
log differential pressure 
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)il sections, strength, accu 
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5. These characteristics, p! 


ing. The alloy; A-356. Tolerances of 
±.010- in thickness and .020' T.I.R. 


on flatness are held in production. Sur- 
face finish, as cast, is better than 
I25RMS- Test bars machined from 
heavy hub section have minimum ulti- 
mate strength of 36,000 psi and elon- 
gation of 11%. 

Morris Bean & Company specializes 
in casting parts for wave guide, fluid 
flow, and aircraft application to de- 
manding standards and in volume 
production. 

If your designs call for high per- 
formance aluminum parts, get ac- 
quainted with Morris Bean castings. 
Send us a part print for recommenda- 
tions. Technical literature on request. 

Morris Bean & Company 

Yellow Springs 4, Ohio 
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Special Report from Algeria. Part II; 

Algerian Terrain Challenges Helicopters 


By Rolicrl Farrell 

Boufarik, Algeria-niis main krencli 
air fotfc liclicopter base is located 50 
mi. southwest of .\lgicrs. I hough at 
sca-lcsel. Boufarik is within 20 mi. of 
riiKtd mountain regions where bitter 
fighting against rebel bands occurred. 
In almost cvers- skirmish, helicopters 
from Boufarik played a big role. 

Set up 15 months ago. Boufarik to- 
day has a personnel strength of 550 in- 
cluding 100 pilots and 200 mechanics. 
Commanded bv Col. Devillers. the 
base, though carrying out an active 
flight operation, is obs-iously still in the 
process of being built, fhmger.s. bar- 
racks and maintcnanco facilities arc 
noisih- under construction. Helicopters 
kick up mmintiirc dust storms as they 
land on the dirt held. 


.Mixed Helicopter Group 57 at 
Boufarik is composed of four squadrons. 

The first squadron uses 15 Bell 
47G2s. built under license by the 
-Agusta Ann of Milan, Italy, equipped 
with servo-controls. The second and 
third squadrons are composed of eight 
S-55s each (type II-19D51. Tlie fourth 
squadron is equipped with ten new 
Sikorskv S-58s. or H-5-t.\s, one of them 
reccntlv cracked up. 

The initial report from the crash 
scene indicated pilot error. The ship u-as 
carrying 12 paratroopers in a combat 
operation sshen it went down. Tlic 
accident marked the second S-58 crash 
since June, svhen the air force at 
Boufarik first Irogan operating the 
hcas v helicopter. 'Che first accident, a 
triiining flight, was also blamed on 


1 he air force helicopter unit at 
Boufarik is entirely at the disposal of 
Ground Gommand in western Algeria. 
(The .Army helicopter group generally 
handles eastern Algeria.) Air force offi- 
cers here say their prime mission is to 
carry troops into mountainous comlrat 
areas, scry often at 6,000 feet, and 
then to withdraw casualties. 

Wounded, incidentally, arc usually- 
flown to base hospitals within an hour 

In addition to troop carrying and 
evacuation of wounded, which make 
up 75% and 10%. respectively, of 
Boufarik's helicopter missions, the air 
force craft also arc used to supply 
remote outposts and to fetch downed 
fixed-wing pilots. 

Big Area 

Understandably, all these missions 
cemidn't be carried out from the home 
base at Boufarik. Take an area the size 
of the U. S. east of the Mississippi 
Rivet and von have approximately tlic 
area of .Algeria. Divide this area in 
half from the Mcditcrraiiuan to the 
Sahara desert and vou have the region 
that must be sen-ed by Boufarik's forty- 
odd helicopters. So to better aecemV 
plisli the task, the bulk of the group's 
.ships arc assigncd-iisiially in groups of 
three-to ground units throughout 
western .Algeria up to the Moroccan 
border. .A liclicoptcr task force stays 
in the field on tlic average of three 
davs. somcrimes more if a big operation 
is being nm off. 

Since its beginning in fune 1955. 
the Boufarik helicopter group has 
chalked up the following official record; 
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• Hours flown, 10.702 

• Troops transported, 35,681 
•Wounded evacuated, 1,571 

• Krciglit eanied, 285 metric tons 

Recent Record 

These figures carry up to the early 
part of August. Since many of Bmifar- 
ik's helicopters, notahiv the big S-5Ss. 
have been operating only since last May- 
or June, it’s better to look at a recent 
mnnthiv record. Iluis. in July, with 
some forty-odd helicopters available, in- 
cluding ten S-58s, the group’s official 
record is as follows; 

• Hours flown, 1.64-f 

• 'l'roo|)5 transijoitcd, 8.242 

• AA'oundcd cvacii.ited. 417 

• Freight catric-d. 44 metric tons 

Incidcntallv. of the 1.644 hr. flown 

in Jiilv. 1.255 hr. represent ;ictiial opera- 
tions in the field against the enemy. 

•A further sfudv of tlic (iily opera- 
tions reveals an interesting comparison 
Ijchvcen the work load of the S-55 and 
the S-58. During the month an S-55 
carried 1.477 Commandos in 95 hours 
of flving time. Bv contrast, an S-58 
carried 5,900 Conimaiulos in only 86 
hours of flying. Boufarik officers say 
the S-58s have been carrving from 
Kl-12 Commandos at alritiides up to 
6.000 ft. 

Night mis.sions are eanied out only 
mi emergenev call. But some air force 
officials think certain day missions arc 
a waste of money-. Thev claim the 
ground forces are now so sold nn heli- 
copters that often the craft arc used 
ill areas vvlierc traditional foot slogging 
would be just as good, and a lot 
cheaper. "The ground forces just don't 
appreciate how much it costs to run 
fliese machines,” complained one air 
force officer. 

According to figures worked out at 
Boufarik, it costs about S85 .in hour 
to operate a Bell; S2S5 an hour for a 
S-55; and S400 an hour for a S-58. 

So far no helicopter operating out of 
Boufarik has been knocked down bv- 
cnemy fire, though manv have been 
hit repeatedly by small arms weapons. 
One S-55 at Boufarik. for example, has 
52 bullet boles. 

.As a rule pilots wear fl.ik vests, and 
the air force i.s planning to insert light 
armor plates under the pilot's seat and 
back rest. Seven out of ten bits enter 
the ;iircr.ift through the bottom bull. 
I'his ;s nne reason vvby Boufarik S-58 
pilots arc glad the main fuel tank, 
located under tbe cabin, is sclf-.scaling. 

Unlike Frcncli airnv lielicoptcr 
jiiiots. tlic air forre pilots at Boufarik 
flew fixed wing aircraft before helicop- 
ters. Most of them have bad 500-700 
hours on cither Ouragans. Mvsteres or 
l'-84s. (Back in France, liowci-er. manv 
of tbe air force helicopter trainees 
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Is your present safety 
program BIG ENOUGH 
for tomorrow’s airliners? 


Compare your equipment . . . your passenger volume . . . your cost 
and risks of doing btrsiness today with 15 years ago. And tomorrow, 
the stakes will be even higher, 


COMPARE YOUR INCREASE IN CAPITAL INVESTMENT AND RISK 


YESTERDAY'S DC-3 
Cost: 

approx. $125,000 
PASSENGERS y 
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Skijdrolprotects your capital investment andlcsscnsijourliabilily risks. 

can lessen the possibility of these Hres 
simply by replacing Bammable hydraulic 
fluid with fire-resistant Skydrol . . . the 
world’s only fire-resistant hs'draubc fluid 
approsed by the C.A.A. 4! j milbon flying 
hours' experience have proved Skydrol a 
better lubricant than mineral oil . . . ex- 
tremely stable , . . can be re-used again 
and again and won’t corrode metal. Con- 
version to Skydrol costs less than you 
think! For more information, write . . . 
OrganJc Chemicals Dioision, Monsanto 
Chemical Co., Dept. ShD-3, St. Louis 
1, Missouri. 


34 MAJOR AIRLINES NOW USING SKYDROL 



MONSANTO CHEMICAL COMPANY • ST. LOUIS, MISSOURI 

Wlurra Creative Cliemutru Works Wonders For You 




Cost: approx. $5,000,000 
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liavc never flown before. I Tlie Air 
l''orce trains its helicopter pilots from 
four to fiic months, giving them 100 
hr. flying time. 'Hic S-5S pilots actually 
were trained at Boufarik, since tlic 
ships were sent there directlv from tlic 
U.S- 

Before flying the S-58s, the pilots 
put in 300 hr. on the S-35s. 

Boufarik pilots dens reports tliat 
the S-i8 needs a bigger and mote solid 
landing area than the S-35. Tliey claim 
tliev land 88s wherever a 88 goes in. 
Ill fact, pilots here says the 88 is easier 
to land tliim tlic 58. .Addition.il power 
of tlic 88 liolds a loaded ship in limer- 
me po.sitinn better than can be 
.lehicscd by the 88. As one pilot put it: 
"With a 88 \-mi can poke around alt 
'(111 want before sitting down." 

Pilots at Boufarik arc iivcraging 50 
lir. flsing time a month. AVhen they 
go off on a mission, which usualh' lasts 
tlircc da\s. they carry their own 
"Capons, ainmunitioii. bedrolls and ra- 
tions. 

Most of them speak enthusiasticalls 
about helicopters, particularly the S-88. 
and few appear anxious to get back to 


Maintenance and Supply 


The type of operation being carried 
nut In- the Boufarik helicopter group 
naturallv involves special problems of 
maintenance and siijjply. h'or example, 
a ship has to he utilized so that it i.sn't 
operating in some remote region when 
its 180-nr. inspection falls due. .Also 
the Kroncli h.ivc had to set up dozens 
of fuel dumps tlirmighout .Algeria. 

Boufarik tcch officers say 50-lir. and 
lOO-hr. inspections arc often pulled 
in the field "-liile tlic aircraft is mi 
mission. (This is not vet the case with 
the S-8S.1 I'or the TfiO-lir. inspection, 
the ship has to be hmiight back to the 
liomc base. For tlic 600-lit. inspection, 
or major overhaul, the ship iisuallv is 
flo"-ii to the main Air Force maintc- 
naiiec installation at M.iisnn Blanche, 
near .Algiers, though some of this work 
is being done at Boufarik. 

In general, tceliiiiciil personnel here 
sas thcs’'-c been maintaining tlicir 
Sikorsky aircraft accordii^ to tlic com- 
ixiny-siipplied mamial. Kreept for eu- 
giiic work, iin major innovation has 
liad to he made due to cliiiutc or oper- 
ating amditions. Tlic .Agusta Bells arc 
apparently no trouble at all to maiii- 


,At times, when a mission is being 
carried out in the Sahara region, special 
attention has to be paid to rotnr heads 
so as to prevent sand and dust accu- 
mulation. But the rotor heads, tlic 
I'VeiicIi sjv. are still seiviccabic at the 
-150-hr. red-line mark. No blade ero- 
sion is s'isiblc nor do the Frcncli com- 
plain of any. 

studs of the Boufarik maintenance 
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charts shoiis that .lircraft aiaikbilits 
i, as high as 70%. 'nris is. however, 
more true for the Bells and 88s than for 
the S-5S. The lattcr'.s availability is 
closer to 60% since the ship is iicsv 
to lueehanics and doesn't get turned 
.innmd a.s fast as tlic otlicrs. 
Performance Data 

-As for aser.igc liours flown on a 
monthly basis for each ty|ic of .ship, 
here’s what the Boufarik iictfonnanee 
chart shows: 

• Bell squadron, 1 5 ships, 450 hr. 

• Two S-55 squadrons, 16 ships, 1,100 

• S-58 squadron, 10 ships, 400 hr. 

The monthly aicragc for the S-58 

group is expected to increase as the 
ship becomes more familiar to pilots 
and ground crews. .Actually, the 400 
hr. listed above for the S-88 .st|iiadron 
is for the group's first full month of 
operation. 

The one maintenance item not fol- 
lowing the book is engine time. I'or 
the present, this problem concerns onlv 
the S-58s at Boufarik. tvpc II-19D3, 
which arc powered bv an SOO-hp. 
M'right. 

While the book calls for engine 
change at flic 600-hr. mark, here at 
Boufarik it’s necessari- to pull the engine 
at 300 to 380 hr, 

French technical officers say the fault 
isn't with the engine, but rather witli 
tlic use being made of it. Time and 
again S-85s have been oi’crloaded with 
a resulting strain on the engine. The 
F'rencli, who naturalfi- don't want to 
overload an engine, have discovered 
scry often tlicre’s nothing thes can 
do about it. 

Engine Overloading 

.A typical example of engine over- 
loading took place rcccntlv not too far 
from Boufarik. Flight F'rencli legion- 
naires were cut off from tlicir main 
column by a rebel Ixind and by niglit- 
fall found tbcnisclvc.s pimietl dossil 
atop a mountain ridge. .An S-85 discov- 
ered them svith the aid of its Search- 
light. 

The jiilot landed close to tlic ridge 
on a small slope that dropped off 
into a steep rasinc. The eight troop- 
ers climbed aboard but the load- 
double what it should have been for 
the altitude— ruled out a conventional 
takeoff. Shoving full tluottle. the pilot 
“jumped off" the slope into the rasinc. 
where lie svas able to pick up suffi- 
cient flying speed. 

Naturally, the French admit, in oper- 
ations like' that one the engine takes 
a beating and can’t be expected to lis-c 
3 normal life. But as the S-88 pilot said: 
"When I have eight to pick up, 1 can’t 
stop counting at five and tc1l the rest 
to walk." 

As for the 1,528-hp. Wright in the 
AVIATION WEEK. SepletrbEr 24, 1955 



If you’re looking fur miei]iiale(l liigli-allilude perforniaiice 
in a furl pump, heller rheek Whittaker’s Italio-F'lo unil. 

A light-weight, small-envelope pump, it offers high positive 
displacement effiricney, and extreme sini|>Ueity. 

Not only can it he used svith any type engine— arlapteil to any 
convenient sunrre of aircraft power— it can serve in any of 
several applications: .As a proportional control device; as an 
engine feed primp or as a eomhined engine feed anri jiropor- 
lioniiig unit: as a fuel transfer control or as an in-flight refuel- 
ing pump. 

The Ratio-Flo pumii had its genesis in the flow ilivider devel- 
oped .several years ago by Whittaker’s Del Phillips for the 
Dougins C-124C to deliver oil in equal amounts to each of two 
oil coolers. This was followed hy a flow joiner unit and later 
by a small DC motor driven senvenging pump to pull out fuel 
trapped in tiie wing tanks of North American’s F'-IOO Super 
("(isl any power source, requires only 
; malching of pump, motor and 
ntrol characteristics. 

The Ralio-FIo unil is only about 
ic-half ihc size of equivalent pumps, 


Hartley — evolved the Ralio-FIo pump, 
recognizing the coming need for a unit 
that would offer reliability and effi- 
ciency at high altitude, not only for 
aircraft, but for missiles as well. 

For those of you who arc inter- 
ested in a more technical description, 
here’s the way a Whittaker engineer 
explains the hydraulically driven ver- 
sion of the pump: 

'The assembly consists of a positive 

10 a positive fixed-displacement hy- 

oblaincd by the rotary action of a 
sinusoidal-like waveform within a cyl- 
indrical cavity. 

"Inlet and outlet ports arc de- 
lincd hy the nrliun of an osi-illulinE 
slumie wliiidi seals the lilgli and low 

oii*luinrf ?n'dfirevl ratio to the .speed 
of rotation and llie diseliurfic pres- 
sure is always a direct ratio of the 

maTnlaincd°wUhl’n very clo« '"fimils 
over wide-ranged flow conditions. 

As for unmatched displacement efli- 
ciency. with the dual 'vaveform rotor 
the pump can displace up to 135 per- 




n quart. Then c 


I. This 




phenomenon is due to the 
the dual waveform rotor si 
cavity twice per revolution." 

The unit can be adapted to either 
direct or alternating current, with min- 
imum electric power input obtained by 
fixing the pump speed in accordance 
with the output flow and pressure re- 
quirements. Such operation, with al- 


handle flows ranging from five gallons 
per minute to 200 gpm or hciier. 

AVIiillaker rcseareliers have 
learned— for the heneru of the in- 
dustry— that a rixcd-voluiiie hydrau- 
lic motor assures the liEhlcsI. most 
cflieieni method of oblaininK var- 
iuhlc speed control, for an opliniuni 
pressure-flow maleh is assured since 

cliarfte pressure and hyilruulie flow 
variea directly as fuel flow. 

The amazing pump has other ad- 

ing. Because of its ability to pump air 
it will re-prime Itself. It has a high 
vapor/iiquid capacity. Hydraulically 
driven versions do not require relief 
valv(». It operates equally well in 
either direction with the flip of a hy- 
draulic scleclor valve. It will pump 
fluids with static pressures very close 
to the boiling point if velocities are 
reduced to a minimum. 

You may be curious, as was I. as to 
just how fuel proportioning is achieved. 

"Merely by coupling hydraulic mo- 
tors," the engineers explain, "two or 
more units can be installeii to combine 
outputs in fixed ratio by connecting 
several motors in series. Since all the 


s can be joined this way U 

i'" can gKe"you here* is^a'quick 
sketch of the Ralio-FIo develop- 
ment, with the .supBCSIion that if it's 
an elTicienl. light-weight, high-alti- 
tude pump you're needing — check 
7’hillakcr for technical details. 




NOW, Cherry Rivet 

announces the 



Another new product by CHERRY RIVET research and develop- 
ment to meet the design requirements imposed by extremely 
Hi-Speed Aircraft and Missiles. 


Wide Grip Range • Positive Hole Fill 
High Clinch • Uniformly High Pin Retention 
Positive Inspection 

For additional data on the new Cherry “600” Hi-Strength, Hi- 
Temperature Rivet, write to Townsend Company, Cherry Rivet 
Division, P.O. Box 2I57-N, Santa Ana, California. 


S-58, the I'rcnch sav thev haven't 
loll'd enough engine time to know 
how the powctplaiit will stand up. But 
since the 58s aren't being pampered at 
Boufarik. it's not likclr- tire cn|inc 
uill last a conventional life span. 

The 260-hp, Lycoming on the 
.\gustii Bell is lasting as long as the 
maimf.ictiirer said it would- This is 
iiiiiiiili' because the Bells, though used 
continually, arc rarely overloaded. 

Tor the moment. Boufarik represents 
tlie onh ,\it I'btcc helicopter base in 
Algeria. But Air Force officials talk of 
an expansion program that reportedly 
is under way; it is supposed to be 
completed earlv next year. .At that 
time, the .Air ['’orce expects to have in 
Algeria fiO S-5Ss, 30 Bells and between 
20-25 S-55s. 

'Id prepare for this expansion the 
Air I'otcc reportedly plans to set up 
hsu more helicopter buses in .Algeria. 
Boufarik will continue to serve central 
Algeria, a nesv base at Oran will han- 
dle western Algeria, and a tliird base, 
as vet unlocatcd, will be created in 
eastern .Algeria. 

Tliis expansion, of course, implies a 
break with the present system under 
which the .Air Fcsrcc operates in west- 
ern .Algeria while the .Arms flies its 
iichcoptcrs in eastern Algeria. N.itur- 
allv. the .Armv is opposed to the move. 
In fact, the French .Arms doesn't like 
the idea of the .Air Force transporting 
ground troops. 



CHERRY RIVET DIVISION 

' SANTA ANA, CAlffoSWijk " 

Townsend Company 

KTABUSHED 1816 • NEW BRIGHTON, PA. 


In Cnnadai Pnrmenler t Bvllodi Mgnutacturjflg Compeni', Ud., GonoAopue. Ontern'o 


New Troop Seat 

This ncss’, li|ht»eight. foldaway troop scat 
has been developed bv ICdlett .Aircraft Carp, 
to coiiiplv uitli militars spccificatiun MIL- 
S-5S04A. 'I'hc scat can be stusved against 
the cabin wall sslieii not in use. or it can be 
lolled into a compact package for Stonge. 
Hie seal lias been approved bs the .Air 
Force, according to the rnunufactuccr. 




gflp. This new A5COP model provides high 
quality switching of low level signals 
under extremes of shock ond vibrotioir. 
IV'* Withslonds 50 G occelerotion. The one 
pole wiper samples dO contacts at 10 
C BPS and operates at low noise levels. 

ASCOP hos the solution to ony switch 
e problem . . . over 200 ovallabie models for 

dola hondting,* etc. Rely on the leader,!. 


APPLIED SCIENCE CORP. OF PRINCETON 


Night Suit 


llluniinatcd suit devised fnr use bv British 
Navy "batsmen” guiding aircraft making 
night landings on catricn. Lighted salt 
(above) as it looks to pilot ajiptoaching car- 
rier at night. Lt. Cdr, Stuart Soward (be- 
low), inventor of the suit, models it. 


/Cmhan 

rxE CAMAN AKCtAPr COIP. 
BlOOMneiD, CONN. 


Now in service with the U. S. Marine 
Corps, the Kaman HOK-1 is shown here 
as a cargo carrier. An all 'round utility 
helicopter, it is equipped with a hydraulic 
hoist for rescue missions. Carrying litters 
internally, it doubles as an aerial ambu- 
lance. Kaman is proud of the versatile 
role the HOK-I is playing in our continu- 
ing program of National 'Defense. 


TELEMETERING 
SWITCHES E;:t 
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in commercial and mili 

3 Promotional opporiuni 
favorable because of ih 
the Weight Dcpartmen 
new functions now beii 



Lockheed SSf 




4 Salaries have just been it 





Snark Details 
Viewed by Public 
At Aircraft Show ^ 

displayed St (he Nalionsl dfrcialt Show. 
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when Aviation Buyers Go to Market . . . 

Published December 1956 

Be Sure Vour Product or Service Is There 


Aviation*$ Only Source 

for Complete Buying Information 

Offers Advertisers Exclusive Advantages 

• SECTIONAIIZID FORMAT FOR EFFICIENT USE BY BUYERS 

Aircraft, Missiles, Supporting Groups, Nuclear Power Systems, Airlines Airports and 
Avionics sections are set up to provide a quick and ready locator for all products, com- 
panies and their advertisements. 

• BUYERS ARE DIRECTED TO ADVERTISEMENTS 

Manufacturers’ product listings are keyed to their advertisements through "see adver- 

• ADVERTISER’S PRODUCT-LISTING BOLD FACE 

Companies advertising in the Buyers' Guide ate listed in Bold Face in the appropriate 


• READER SERVICE CARDS ARE KEYED TO ADVERTISEMENTS 

It's an easy matter for buyers to request additional information about your product or 
service. Many thousands of reader inquiries have resulted from the 1956 Buyers' Guide, 
coming almost exclusively from engineering-management men, research scientists and top 
military men ... the men who do Aviation’s buying today. 

• YEAR-ROUND SELLING POWER ASSURED 

Week after week, since the 1956 Buyers’ Guide was published last December, reader in- 
quiries have been streaming in and are still coming ten months later, even as the 1957 
Buyers’ Guide prepares to go to press. 

• AVIATION’S LARGEST ENGINEERING-MANAGEMENT AUDIENCE 

The Annual Buyers' Guide is a special service issue which last year provided the industry 
with 592 pages of the latest detailed procurement information. Included were 37,500 cross- 
referenced company and product listings and 221 pages of advertisements describing 
manufacturers’ products and services to aviation buyers across the United States and in 85 
different countries. Aviation’s largest audience of engineering-management men. research 
scientists and lop military men ^ the men who do Aviation’s buying today — will receive 
copies of the Boyers' Guide through AVIATION WEEK'S circulation* (industry's largest) 
and through additional circulation gained through extra-copy orders from industry, the 
military and foreign countries. 

• SPECIAL DISCOUNTS ON MUITIPAGE AND CATALOG-TYPE SPACE 

Your AVIATION WEEK representative will gladly help you plan your advertising to 
make most economical and resultful use of the BuYras’ Guiot:. Contact Him on White 
AVIATION WEEK BUYERS' GUIDE, 330 W, 42nd St., New York 36. N. Y. 
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at Hughes 



WEAPONS ASSIGNMENT 


NEW HORIZONS IN DATA PROCESSING 


Hughes digital data processing sv'seems are 
beijig used in the solution ot one oi our 
narion*s most vital problems — defense 
against air attacks. In this age ol atomic 
weapons and high-speed, nich-alcitude 
bombers, defense systems liaif to be de- 
veloped which would supply anti-aircraft 
weapons with dau on the position, speed, 
and direction of enemy planes, Hughes 
data processing systems surpass the most 
stringenc requircincnu of modern anti- 
aircraft defcnse. Data nia)- be received 
from many sources sintultancously; com- 
plex computing functions arc carried 
out automatically: and data distribution 

In the Hughes ami-aircnift defense ss*s- 
tems, target information is received from 
radar stations. The system then accom- 
plislics detection, identification, and track- 
ing of enemy targets; storage and 
evaluation of the Target data; and distribu- 
tion of urgee and weapons assigmneiic 
data to the anb-.iircraft batteries. The 
batteries are thereby cffcccively coordi- 
nated in repelling the enemy attack. By 
linking together a number of sucli systems 
for the exchange of tactical intbtmation, 
a tight defense perimeter can be foniicd 
against aerial attack from any direction. 

The contributions of the Ground S\s- 
tenis Laboratory have helped to make 
Hughes the West’s leading center for ad- 
vanced electronics. Hughes offers its 
Engineers and Scientists excellent salaries, 
constant challenge, and the luxury of 
Southern California living. For further 
uiformarion concerning the great oppor- 
runities at Hughes write us at the aouros 
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Scienlijic Staff Relalimts 

Research and Defehpntenl Laboraioria 


HUGHES 


SoRie of tiio openings include: 
DEVELOPMENTAL DIGITAL 
CIRCUIT DESIGN ENGINEERS 

with experience in one or 
more of the following fields: 
pulse circuits, computer 
techniques, magnetic core 
devices, timing and synchro- 
nizing circuits, sealers, stor- 
age devices, analog to digital 
and digital to analog con- 
verters, and counting tubes. 
ENGINEERS AND PHYSICISTS 
for logical design of digital 
computet systems. 
ELECTRICAL OR 
MECHANICAL ENGINEERS 
experienced in the equip- 
ment design of digital coni- 
pucers. These engineers 
should be capabla of work- 
ing with schcmacicdiagrams 
to design complete equip- 
ment packages. Knowledge 
of etched ciicuit design 
techniques is desirable. 
COMPONENT ENGINEER 
to select, evaluate or develop 
specialized components such 
as transformers, dela)' lines, 
capacitors, etc. 

DATA SYSTEMS ENGINEER 
CO work on digital data proc- 
essing in the area of storage 
memories and computer- 
type ptoccssuig circuits. 
MICROWAVE ENGINEER 
for work on large high-gain 
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WHO'S WHERE 


(Coiitimiccl frimi |xigc 2'i) 

Dt. R. K. Rones-, head of ne«1y fiitnicd 
Sutems Aiialvsis Laboralory, Miiglics .kit- 
tiafi Co., Ciilser Cits, Calif.; I)i. Ix-oiiutd 

ment, and Dr. {‘ted F. Adler, liead-Intercep 
tor Systems .-Viiaijsis Department, idepart. 
incuts within the new Uhoratotsl. .Mso; 
llcrturd l-i. Oldfield, head.l-'light Cipeiations 
Depiitinuit, Hughes’ Guided Missile Lab- 
uiatories. 

I-'ied Raiuclienhacli, assishnit ueaptins sys- 
tems inanjger, .\vioii Division. .\Ct-‘ Imlns- 
tries, Inc.. Faramns. N. |. 

Rear .\din. A. B. Sculca (HSN, ret.), oper- 
liiriis niiUiager, Litton Indnstriev, Hes'ctly 
Hills. Calif. 

H. r. Spurkes, sales manager. Cole Elec- 
till. Co.. Culler Cits. Calif. 

|. H. Donald Carges, sales manager. Cut- 
tiss-Wiight Cotp., W'light Aeruniiiifical l)i- 
sision, W'ooil-Kidge, N. J. 

Tliomas S. Teague, nuiiager of materials, 
inaiinfaetiiring se-etion, Metallurgiesil Frod* 
nets Dep.irtme-iit. General Klecttic Co., 
Deltoil. Mich. Mr. 'Itsigne fonnerly was 
supervisor of the Malta l-'light I’ropulsion 
labounoiy. General Kiccttic's .\itcnift Gas 
T tidiljie Division. Kvciidale, Ohio. 

Dallas V, rTanke tu liead iieu .\dismcesl 
Development Depattment. LeatCal DM- 
sion, Lear, Ine., Santa Monica, Calif. 

Richard flaiiglitim, te-seareh aiialvsl, Re- 
search and I’lamiiiig Dept., Cnotinent.il ,\it 

Clyde L. Councilman, chief c-ngineet. 
,\ir \ssoeiate-s, Ine.. leteihiiio, X. |. 

Richard II. Graham, staff scientist foi 
nuclear engineering, and Dr. l-'tank C. Ilovt, 
assistnnt diteetoi-re-search and head of gen- 
eral and niielcar physics disisiem, Missile 
Systems Dis-ision, Lxickhced .\ircraft Cotp.. 
\’an Niiis, Calif. \lso: Uverett I'l. Chtislin- 
se-11, a.esistaiit Rigiit test division engineer. 

Capt. Frauk M. Briggs, chief pilot, 1.atin 
.\merican Dhision, I’an \nicrican World 
-\irssass. Capt. Briggs snceevds Capt. Lensis 
C. LIndsev who is returning to active liv- 
ing. I'ldwhi B. Weissingcr is re-hitniiig to 
the laitin imerie-an Diiision lindnstrut rc- 
Ijlions sEaff) after a three u-ar a'sigmiieiit 
at P\.\’s Gnide-d Missile Range Division, 
Fatrick .\I'B, I-'la. .\Iso: l-liigeiie Fern, 
distiiet ti.ifhc and tiles uian.iget. M.nugii.i. 

Gerald B. Sipccn, senior mendicr of tecli- 
iiicai staff, l-'e-deral Teleeomnnniicntiim 
laihinatories. San Femaudo, Calif. 

Capt. Sinnncl F, Saint si ill relnm to fl; ing 
duties nith .\merkan .\iilhies. Ine.; he- is 
resigning from the .Mr Transport .Assoeiation 
nhea he stnxd as cimsiiKant-air traffic- con- 
trol plainiing. 

Kill D, Snartxcl. chief research and de- 
lelopineot enghitvr, CnidctI .Missiles Divi- 
sion, Republic .\\natlon Corp.. I-'aniiiiigdale. 

Doiiglus llembimigli. Fasten) regional 
tnauager. Faeitie Scientific Co., Los .Vngeles, 
Calif. 

Russell L. M'ligcneck, nianager-opcratioii.s. 
and George L. \VYsiitta. manager-sale-s pro- 
iiiotimi, Cciitpl .\ttlincs, Inc. 

Michael S. Dayton, assistant inarke-tiiig 
manager, Berkeley ITiv„ Beckman Instru- 
ments. Inc,, Riehnioiid, Calif. 



immediate 24 hour service 
for transients . . . lowest price— fastest service 
highest skilled workmen 

WE FINANCE MAJOR OVERHAULS 
and save you money, too! 

Specialists on Douglas DC-6, DC-4, DC-3, 
C-46, C-47, PBY and all executive aircraft. 
Completely equipped station and shops. 
Airframe, engines rebuilt, sheet metai, 
electrical welding, custom interrors, 
radio installation and repair, 
contract your maintenance at huge savings 
send for our estimate on your next job. 

CAA approved station N 140 i ! 

Prime contractors on 
airforce overhaul 


Long BeacN Minkipal Airport, Long Beach, Califoiaih^AMac GArBcld 4-8588 


ENGINEERS, SCIENTISTS, DESIGNERS 

Outstanding Opportunities Avaiiabie 




Mechanical Division of General Mills, Inc., 
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GUIDED MISSILES 

offer interesting jobs 
with ontstanding fntnres 





OPEN DOOR for open minds 




The application letter that 

ELECTRIFIED 



ENOUGH HERE TO CHALLENGE 
A HUNDRED FARADAYS 






EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Be certain you 

MAKE THE ](IGHT CHOICE! 
HAVE THE KIGHT JOB! 



ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 


CHALLENGING 
OPPORTUNITIES IN 


AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 



Whelhar a Recent Groduote making his 6rif choice or o veteran Engineer 
seeking that permanently RIGHT position, osk yourseK the following questions: 

MY TALENTS ARE BEST SUITED FOR? 

Engineers come all sizes, shapes and potentials. G.M.’s policy of 
decentralization creates individual opportunity for development 

STARTING WAGE? POTENTIAL EARNINGS? 

At G.M. these two questions are best answered by another 
question— “How high is up?" Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 

PERMANENCY OF POSITION WITH AC? 

AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic . . . making America so it's safer and better. 

RESEARCH FACILITIES? 

At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 

Are the finest possible in Milwaukee, America's most progressive 
town combining bi^ town cultural and civic advantages with 
small town hospitality. “An ideal town for ideal family living." 

WHAT CAN AC DO FOR ME? 

Stud as lit btleu^!'!^.\'6uRVvTVRE 


AC The Electronics Division 

General Motors Corporation, Milwaukee 2. Wis. 
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EMPLOYMENT OPPORTUNITIES 


~ COMPUTING ENGINEERS 
APPLIED MATHEMATICIANS 

(All Levels) 

l^ew Opportunities in Republic Aviation’s 
Expanding Computer Program 

VICKERS 

INCORPORATED 

OFFERS 

THE FOLLOWING 
OPPORTUNITIES 

Engineering degree wilh knowledge 

AIRCRAFT SALES ENGINEER-SR. 




AIRCRAFT SALES COOROINATOfi 

1 

Engineering degree ond experience 

Mr. 0. C. Reid 

Liberty 9-1122 


VlCRtHS INCOKHUHAitli 


Be. D.,™,. M,ch„nn 

...... .. 


OPPORTUNITY IN CENTRAL FLORIDA 

^"mYSIcIsTS and M^^THEMim 

^^j;-5.g9f=3 

AERODYNAMICISTS 

DYNAMICISTS 


SYSTEMS ISn INCORPORATED 

2326 Diversified Woy Orlando, 1, Fiorido 

BELL S;:,:.. 


AMD SCIENTISTS 




STRUCTURAL " REACTOR • REACTOR DESIGN • 

NUCLEAR • NUCLEAR POWER PLANT • ELECTRICAL • MECHANICAL • 
ELECTRONIC • CHEMICAL • CERAMIC • FACILITIES • 

AERODYNAMICS • PHYSICS • THERMODYNAMICS • PHYSICAL 


GENERAL 



ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 

OPPORTUNITIES 

In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 





RYAN 


ENGINEER 


TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 



OUR 

ENVIRONMENTAL 

LABORATORY 



' I 


ENVIRONMENTAL 

ENGINEERS 


EMPLOYMENT OPPORTUNITIES 



EMPLOYMENT OPPORTUNITIES 


EXECUTIVE OPPORTUNITIES 
IN THE CESSNA SALES UIVISION 

REGIONAL SALES MANAGERS 

• Executive management experience necessary In initiat- 
ing and administering sales programs. 

• Experience in supervising and directing a sales 
organization. 

• Aircraft Background desired. 

REGIONAL SERVICE MANAGERS 

• Travel out of and headquarter in Wichita. 

• Aircraft maintenance background desirable. 

• Must be competent pilot. 


SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


OVERHAUi A 
MAINTENANCe 


Remmert- 

Werner 

St. Louis Florida Toledo 


PARTS MERCHANDISING MANAGER 

• Must develop and administer a spare parts merchan- 
dising program. 

• Must aid dealers in setting up and operating parts 
deportments. 

• Must have automotive parts experience on zone mana- 
ger level 


CESSNA 






Lodestar DC3 Beech 



P4RTS & SUPPLIES 


NAVCO . 


High 

Pro/ess/onal 
Pofenfial in 

CONTROLS 

ANALYSIS 

AT THE SMALL 
AIRCRAFT ENGINE 
DEPARTMENT OF 
GENERAL ELECTRIC 



.1 AIRCRAFT ENGINE DEPARTMENT 

GENERAL*^ ELECTRIC 


““ *e^y’LoDm*iR"BlEetr 


CONNECTORS 

BENDIX CANNON IPC WINCHESTER 

HAROLD H. POWELL CO. 


OXYGEN EQUIPMENT 


m AERO 


PPOFESS/ONAL SERVICES 

KIRBY AND COPE ASSOCIATES 
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EMPLOYMENT OPPORTUNITIES 



' Physicists 


9 Planned progress is the key to success for an individual as well 
as a business. 

9 Here at BURROUGHS we know where we are going . . . our 
course is charted and, like such advanced Intercontinental Ballistic Missiles 
as ATLAS and TITAN, we too are on the way up! 

More than 1,600 people and in excess of 200,000 square 
feet of working space in our four centers, located in 
the PaoU area, testify to our progress since 1954. 

9 If YOU are an Engineer or Physicist ... ON THE WAY UP . . . 
why not make the ascent with us in the creation and development of the 
advanced new computer techniques which will be required to control the 
course, speed and altitude of such Intercontinental Ballistic Missiles as 
ATLAS and TITAN as they are propelled out into space beyond the earth’s 
atmosphere? 

9 Sage . . . ICBM , . . are just a few of the many government 
projects under way at BURROUGHS RESEARCH CENTER where, and 
equally important, untold time and creative effort is also being spent by our 
scientists on new and better ways to improve the business machines which 
have given BURROUGHS the right to use the slogan: 


THE Fore most Hme IN COM PUTATION 

To Meet Tomorrow’s Challenges Today 

Banoa^hs Imies In^ak'ies fm Those QaelifieJ As: 

• ELECTRICAL ENGINEERS • ELECTROMECHANICAL ENGINEERS 

• MECHANICAL ENGINEERS • MECHANICAL DESIGN ENGINEERS 

• MATHEMATICIANS • PHYSICISTS 

... in rite following fitids — Control Computers, Pulse Circuitry, Otgitol Computers, 
Opficai Devices, High Speed Mechanisms, Guided Missiles, Solid Slate Circuitry, Electronic 

Write or Telephone £• JENKINS^ Placement Manager 
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EMPLOYMENT OPPORTUNITIES 



OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 




Take command 

of your future mmw m 

PLY AS A CO-PItOr WITH f Mf A 



GRUMMAN MALLARD J-29 


1953 BEECHCRAFT 0-I8S 


1948 BEECHCRAFT 0-18S 

Clton t taody la 9 a— $37,000 


WILLIAM C. WOLD ASSOCIATES ^ 


UNUSUAL 

OPPORTUNITIES 

eein be Found each week in the 

SEARCHLIGHT 
SECTION OF 

AVIATION WEEK 


SEARCHLIGHT SECTION 


Beechcraft Super 18 

S138.000.00. Priced tor quick tale— 

ATLAHTIC AVIATION CORPORATION 

C46- CARGO -FDR SALE 

TACA Airways Agency, Inc. 



AIRPLANES WANTED 


WANTED 

CONVAIR 240 ot 340 







Flight test. ..the judge and Jury 

of tomorrow’s electro-mechanical air crews 


It is quite a challenge tn develop and produce 
automatic control systems for aircraft that— as yet 
— exist only in tlie minds of design engineers. But 
to test these systems — at the hypersonic speeds and 
extreme altitudes where they must finally operate 
—is equally didicult, 

This is one of the jobs AcTo^ETlCS is doing for 
the De|)arlment of Defense. To do it has required 
the development of ingenious flight test techniques. 
With a large and varied fleet of planes — ranging 
from subsonic craft to supersonic jets— AUTONETlcs 
engineers put projects on trial under conditions 
that arc dress rehearsals of tomorrow’s tactical 
situations. 

Tel that's only ]>art of the story. These control 
systems are already far in advance of accuracy and 
precision standards available in existing test e<[uip- 
ment. So AutoSETICS Flight Test experts have 


devised speci.d instrumentation and intricate new 
data galliering systems that, in themselves, consti- 
tute a whole new conce|>t of test techniques and 
procedures. 

This is only one reason why AuTONETICS — 
in ten short years— has become a recognized 
leader in the |>roduclion of flight controls, auto- 
navigators. weapons director controls, computers, 
and other automatic control systems. 

For more detailed information — or for employ- 
ment in this challenging and growing field— please 
write: Auto:vetics. Dept. W-0. 12214 Lakewood 
Boulevard, Downey, California. 


Autonetics 

A DIVISION. OF NORTH AMERICAN AVIATION, INC. 
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HAMILTON STANDARD 

ENGINEERS 


neur 

heights 



opporiunities awsicing 
engioeers right now at Hamilton Standard! Hamilton 
has already established a reputation for its work in 
the design, development and production of ingenious 
Jet aircraft equipmeoi. An nfmlion tHg'miiring firm, 
it has produced such products as fuel controls for 
America's most advanc^ jet aitcrtfi, jet starters, air 
cycle refrigeration units, hydraulic pumps, and pneu- 
matic valves, %'e would like (0 ulk to you and point 
out the number of advantages to be had by working 
for Hamilton Standard. 


HAMILTON STANDARD 


AVIATION 


September 24, 1956 


LETTERS 


IFR— VFR Snafu 

Tilt \cQ- thmi|lit of lUllCl Instmmcnt 
Flight ftulei being impjistd upon nil mtt' 
of the skvlniit) hni ng.iin prompted me to 
addrcis you as ,i ptcwiire group of one to 
suggest that modest publicity be given to 
the thought of change in one specific C\.\ 
regulation tfi.it might nuke joint IFR and 
\’I'R operation more tomp.itibic to the air- 
line pilot group. 

It stems to me th.it one currently effec- 
tive C.W agul.itioii permits .in aircr.ift to 
lie e-iiisidered \TR (so called see and be 
seen rules i whm it may be .is close as 2.000 
ft. horiaontallv to a cloud as long as the 
other rules of seiling aod presum.abis for- 
isard viwbilih art met. This rule seems to 
legally sanction the praetiee to .skirt .irouncl 
a cloud \TR at any speed .rod lie as close 
as 2.01)0 ft. to the cloud. rVnother aircraft 
on the opposite side of the cloud can be 
doing the lers same thing set on a collision 
course th.it isoiild make it impossible for 
the pilots til aioid a collision by tlic time 
they legally olisencd each other. 

Lisv interpretation is not one of niv 
strong points so uhen Using \’FR I attempt 
to fnlloiv the Ipu* of self presers'.vtion and 
gKt .ill clouds a very svide berth. I am con- 
ce-tned when Using IFR that I might legafls- 
pep nut of a cloud at a so-called green liglit 
cmifriitled altitude and find another aircraft 
icgails VFR but only 2.000 ft. from our 
funerals. 

1 can understand the airline pilot 
group's desire to have some changes made 
hilt it does not seem to me that the solution 
rests in forcing es'ervonc IFR in one roval 
.sweep but r.ither in exploration of chanjes 
ill ambiguous rules and in general pilot 
education so that IFR and \'FR can be 
agreeable to all. 

It eoiild well be th.it they (airline gronpsi 
li.ise already gisen some ' thought to this 
little stinker of a 2.000 ft. horizontal to a 
cloud rule, hut I base not noticed anything 
in the aiiation press about it. 

Roami E. '1'bimbll 
1708 W Street, S. E. 
\\’asliiiigton 20, D. C. 

ARDC Enthufiiiasm 

'Ihe long-awaited “ARDC" issue of 
Aviation Wesk finally anived at this office 
and was immediately the object of all atten- 

.Mfer mv first casual perusal, and a later 
mote thorough reading. ! am extremely im- 
pressed by the superb job that you and yout 
-Staff members did. The magazine will 
occupy a prominent place on out shelves, 
and will be refened to frequently for factual 
items on the Command. 

Speaking for Lt. Col. Lam' Krogh. who 
IS now enjaying a brief vacation, and myself 
— we want to pay special tribute to Phil 
Klass and Russ Hawkes for the fine stories 
an Electronics and Geophysics. Depitc the 
slight fuss raised by onr CRD people. I 
thought the storv turned out well. .Another 
special note of thanks to Evert Clark, who 
was most helpful to us in furnishing guid- 


.-fcinriON Week trcU'imics r/ir- n/jiti- 
iati o/ xXa rpnttfn oji the Unufis rnrxrrf 

AtlitrpKK Ipttprn io Oip Hitilor. Arialiuit 
tTppk. 3.10 IT. 42 Si.. \>ie York .16. 
y. V. Try Io krep ipUPra umtpr 300 
tronh null ftirp a ar-rluirrr iilpiilifieih 

mice on just what w.is needed, aod when. 

Reports from i-ariniis labs and sections 
indicate that the entire Center chares our 
eiitlmsiasm for the excellent job you all 
aceomplishcd. Not onh the Comm.mcl, but 

colleagues 3 very sincere thank sou. 

CeoacF ri. WcMin. Ja. 

Chief, Public Information fir.mcli 
Office of Infnrm.ition Services 
.Air Forte Cambridge Rcccarcli Center 
Redfnrd, Mass. 

Pilots' Case 


context of the report while the whole 
report is open to misiindcr.standing if 
scpar.ited !tiim the discussions and 
actions which preceded and followed 
it. Under these eireiim.stanccs they are 
not prep,itcxl to tele.ise the report tu 
vonr Association.'' 

UnfortimatcK it h.is to be .anticipated 
that aircraft accidents ssill continue. The 
only hope see base of holding them in 
check is that all accidents arc rigorously 
ins'cstigatt-d. all csadence Irceh* and impar- 
tialh presented .md .all the authorities iii- 
vobx'd play their part to the full. This, 
clc.irK is not being done at present in the 
United Kingdom and the action we base 
taken in protest is the only one left open 
to IIS. Can. C. C. J.sckson 
T eehnical Secretary 
Internationa] Federation of .Air Line 
Pilots Associations 
Londoii. Fngl.and 

SouiTilous Sketch 


A'oiir teteiit editnri.il entitled "AA'c Are 
.All to Blame" was very approprlite. In 
nsy opinion yon quite .aeciii.ately appraised 
the situation. 

In reference to sxnir cximments rclatise 
to the litlme pilots, some of us h.ive been 
quite ass-are that ss-c ssere not pressing our 
case in a manner ss-liieh svoiild effcctivels- 
get Ihe kind of action tli.it svill force results. 

Tliank sou for sour timcis- comments as 
cxprcsscil ill \-our magazine regarding this 
m.iltcr. W. II, Dhitm.xionii 

12126 Jiiniette St. 

Culler Cits. Calif 

Comet Accident 

I enclose liercivifli inpies of correspond- 
ence in comicetion with the efforts of this 
Feder.ifion to seuire fiistuil information on 
the Comet accident ;it K.irachi on ltd Al.iieli 
19zs. 

In fuissarding this m.ileri.il I rc.ilize th.it 
it is no longer new.s. It does, however, 
seem to illiistr.itc in a clear m.iniier that, 
in the iiivestigjtioii of air jecideiits. one 
law exists for the coinpans- and ,i different 
law for the pilot. This is, of course, not 
univciwllv the case but. whencs'cr it appears 
to be .so and svhenever this Federation, 
leprcscnliiig la.OCIO civil pilots of the world, 
can find sufflejeiit evidence, we feel hound 
to raise a prote.st-not only in the interests 
of the pilots hut also in the interests of 
the public, svhose scciirits- is threatened 
es'erv time the cause of an aceidenf is 
erroneously assigned. 

AA'c irefieve it to h.ise been erroneously 
as-signed in the case of the Karachi Comet 
accident but have been denied actual proof 
bv the attitude of the Britisli .Alinistrv of 
Transport & Civil Aviation and. apparently, 
of the manufacturers— as shown by the 
somewhat unique passage: 

"I regret to nave to tell you that de 
Havillands have reached the eonelusinn 
that release of the document concerned 
would tend to mislead since some of 

misinterpretation if taken out of the 


M.iviiig long been aware that no love 
affair was in progress, or impending, betveen 
Lockheed .ind Douglas, it would come as 
no surprise to me to discover that the seiir- 
rilons sketch and slogan appearing on p. "2 
i.AAA'. -Ang. Hi were the offspring of .i 
Dongl.is ;irtist. I'd prefer to believe it h.iii- 
pened this svav, i.c.. sxiii merely used “cold" 
a iketeli led to you hv some individiul who 
was either anti-Luc-klieed or pro-nonglis 
or both — for I respcit your imparti.ility too 
mneli to believe voii would stoop to this 
sort of thing on vour own initiative. 

Ihire is. .is the sketch reveals, a greater 
similirity tium most of ns had recognized 
But the resemblance is limited to the plan 
view sliown. A side elcsation vs-onld point 
up ohviutis external differences. .And as t»v 
performance ... I 

I ohject strongly to the inference that 
Dongl.is inspired, in any way, the design ol 
the F-Kl-i. I thought the paraphrase of 
laiekhceel's ivorld renowned slogan was in 
extremeU poor taste! 

C. James Paris 
Lockliced .Aircraft Corp. 
A'an Nus-S, Calif- 

(Thc drawing in question was submitted to 
Aviation AA'eek bv an aircraft iiidtrsfrs- ciigr- 
ricer with a sense of humor and .Aviation 
Week published it in the spirit with which 
it was submitted. The engineer does mil 
work /nr cither Douglas nr Lockheed. — Ed. i 

A\iation Education 

A'our reference to youth aviation cduea- 
tion ill a recent editorial is vetv timels 
("Need for Air .Age Education .AAA’, 
Match 26, p. 21). 

.Aviation in general would become much 
more progressive and productive if every- 
one eoncemed would increase their youth 
aviation activities. 

Toxi SuTOR, Chairman 
Aviation Committee 
Florida State Exchange Clubs 
Coral Gables. Fla. 
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From the Laboratories Famed for Precision Compasses 


,».~.wc-10 GYROSYN’ 



. . . a Complete “World-Wide” 
Compass System 
Meeting Advanced Specifications 
for Polar Flight-Yet Weighing 
Only 20 PoundsI 


For more than a decade, Gyro.syn compasses by Sperry 
have set the standards of the aviation industry for 
commercial and military aircraft alike. Every day. hundreds 
of thousands of precision, on-course miles arc flown 
with the aid of these accurate and dependable instruments. 
Yet in the Sperry laboratories the search for even greater 
accuracy and precision never ends— as evidenced by 
Sperry's most recent development, the C-IO Gyrosyn. 

THIS IS PRECISION 

At latitudes under 65° where the C-IO Gyrosyn is “slaved” 
to magnetic headings, accuracy is assured within % of a 
degree. At latitudes above 65'. where magnetic headings arc 
unreliable and the C- 1 0 Gyrosyn is unslaved, random 
drift is less than 3 per hour. This compares with an average 
random drift of S ■ to 1 6 ^ per hour with many slaved 
compasses in use today. 

THIS IS EFFICIENCY 

A separate laiiitide corrector also automatically compensates 
for earth rate drift of the gyro, whether slaved or unslaved. 
Reliability of the system is further assured through Ihe 
direct-drive nature of the master indicator which precludes 
transmission errors common to repeater-type instruments. 

THIS IS THE ANSWER 

... for today's faster-flying conventional aircraft and for 
tomorrow's turbo-prop and jet airliners. The C- 1 0 Gyrosyn 
is recommended as the directional component of the 
SP-30 Flight Control System and the integrated Instrument 
System, both of xvhich are standard in the Douglas DC-S. 

It can be applied readily to modernize flight instrument 
equipment in existing aircraft. For complete information on 
the Sperry C-10 Gyrosyn. as well as other developments 
in the field of precision instrumentation, write our . . . 



COMPANY OP CANADA. LIMITED. MONTREAL. OUESEC 



Insert nuts for versatility . . . strength The LH llne-for high temperatures 


Blue “J's"-where weight is most important 


The famous red elastic nylon locking collar Is 
available in nuts from 1/10” to 4" across the 
flats — in every hex and "fixed" plote nut con- 
figuration. High tensile parts offered in anchor, 
12-point and barrel nut designs. For tempera- 
tures to 250°F. 


Lighter, high temperature (to 550°F. in carbon 
steel — to 800°F. in stoinless steel) nuts in sizes 
dovrn to #4. Available in most configurations 
including ESNA's new full strength, light- 
weight, low-height hex nut, miniature anchor 
nuts, floaters and gang channels. 


The lightest self-locking nuts made. High 
strength aluminum alloy, nylon inserts. Com- 
pletely interchangeable size for size with simi- 
lar AN steel parts — and, on the averoge, 60% 
lighter. Dyed blue for quick identification. 


Why design around a nut? 

whether the need to save space or save weight is paramount . . . ESNA’s complete line of self- 
locking nuts permits the designer to match the fastener to the problem. 

Check Elastic Stop® nut standard drawings first . . . and enjoy the design resourcefulness 
permitted by the broad variety of field tested self-locking fasteners. This complete line of fas- 
teners is the result of ESNA’s more than Kventy-five years e.sperience in designing and producing 
to the aircraft industr) ’s e.xacting quality standards. 


I 

) Dept. N8-925, Elastic Stop Nut Corporation of America 

I 2330 Vauxhall Road, Union, New Jersey 

^ Please send me the following free 
I fastening informotlon: 

I Q New ESNA catalog 

^ D Here is a drawing of our product. 

I What self-locking fostener would 

j you suggest? 

1 


Nome .Title 

firm 

Street 

City - ?one _ State. 



I Elastic Stop Nut Corporation 
I of America 



